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1.0  Introduction 

TVvo  years  have  passed  since  President  Bush  directed  that  tfie  SDI  program  be  leforased  on  pro¬ 
viding  a  missile  defense  system  to  protect  the  United  States,  its  forces  deployed  abroad,  md  its 
friends  and  allies  against  accidental,  unauthorized,  and/or  limited  ballistic  missile  stiues.  I^ing 
this  time,  international  events  such  as  the  Gulf  War  Scud  attacks,  die  break  up  of  the  Soviet 
Union,  and  continuing  proliferation  of  ballistic  missiles  and  weapons  of  mass  desertion  have 
validated  the  President’s  decision.  The  Missfle  Defense  Act  exhibits  the  growmg  bipaitisM  con¬ 
sensus  on  our  fundamental  missile  defense  goals  and  on  an  ^quisition  ^ategy  fw  achieving  our 
missile  defense  goals.  Discussions  with  Russia  and  our  Allies  on  moving  toward  a  cooperative 
Global  Protection  System  are  showing  both  progress  and  promise. 


1.1  Background 

In  January  1991,  the  President  redirected  the  SDI  program  away  firoin  its  previous  focus-deter¬ 
rence  of  a  massive  Soviet  ballistic  missDe  attack-to  providing  protection  to  the  United  States,  its 
forward  deployed  forces,  and  its  allies  and  friends,  against  limited  ballistic  missile  strikes,  what- 
ever  their  source.  On  the  basis  of  that  change,  the  United  States  began  concentrating  its  ballistic 
missile  defense  activities  in  several  broad  areas. 

During  1991  the  role  of  ballistic  missile  defenses  was  identified  within  the  new  U.S.  military 
strategy  which  focused  on  meeting  regional  threats  and  challenges;  discussions  were  renewed 
with  allies  and  friends  on  their  participation  in  our  ballistic  missile  defense  program;  the  then- 
Soviet  Government  was  approached  to  join  us  to  permit  the  lirmted  deployment  of  defenses  and;  a 
program  strategy  and  acquisition  approach  was  developed  to  support  our  revised  policy  objectives 
and  to  permit  the  deployment  of  ballistic  missile  defenses  by  the  end  of  the  decade. 


Since  January  1992  the  United  States  has  been  developing  a  concept  for  a  Global  Protection  Sys¬ 
tem  in  response  to  Russian  President  Boris  Yeltsin’s  announcement  that  Russia  was  ready  to  par¬ 
ticipate  in  a  global  system  of  defense  ajgainst  ballistic  missiles.  We  also  began  mteiwive 
discussions  with  allies  and  friends,  both  individually  and  in  multilateral  fora,  seeking  their  views 
on  our  proposed  response  to  President  Yeltsin  and  inviting  their  participation  in  a  Global  Protec¬ 
tion  System.  At  the  June  Washington  Summit,  the  sides  agreed  to  work  together  with  allies  and 
other  interested  states  to  develop  a  concept  for  a  Global  Protection  System  against  limited  ballis¬ 
tic  missDe  attack  and  to  develop  the  legal  basis  necessary  for  such  a  system.  Presidents  Bush  and 
Yeltsin  also  agreed  to  appoint  representatives  to  lead  a  High-Level  Group  to  develop  the  concept 
for  a  Global  Protection  System.  The  High-Level  Group  conducted  detailed  and  constructive  meet¬ 
ings  in  July  and  again  in  September,  which  reflected  the  new  strategic  relationship.  Subsequently, 
working  groups  were  convened  in  October  to  begin  working  on  the  means  and  methods  for  imple¬ 
menting  a  Global  Protection  System.  The  United  States  is  continuing  discussions  with  the  Rus¬ 
sians  and  our  allies  and  friends  to  consolidate  progress  toward  the  implementation  of  a  concept 
for  a  Global  Protection  System. 
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And  finally,  we  have  worked  to  implement  Congressional  direction  detailed  in  ictevant  legisla¬ 
tion.  A  consensus  has  been  established  between  die  Congress  and  Ae  Executive  Bi^ch  on  the 
role  of  missile  defense  in  protecting  the  U.S.,  its  friends  and  allies,  and  our  forces  abroad  ag^t 
limited  ballistic  missile  attacks.  As  set  forth  in  the  1991  Missile  Defense  Act  and  ifr  amendment 
in  the  FY  1993  Defense  Authorization  Act,  the  Department  is  planning  with  Conp^iond 
approval  to  deploy  the  initial  (UOES)*  elements  of  advanced  theater  missfle  def^s  by  the  md- 
1990s  and  to  provide  an  option  to  deploy  an  Anti-ballistic  Missile  (ABM)  compuMt 

defense  (UOES)  located  at  a  single  site  around  the  turn  of  die  decade  as  the  initial  step  toward  a 
highly  effective  defense  of  the  United  States. 


1,2  Missile  Defenses  In  U.S.  Military  Strategy 

As  described  in  the  May  1991  and  July  1992  Report  To  Congress  on  the  Stratg^c  Dcfeng?  foitig- 
tive  and  other  Departmental  reports,  the  President’s  decision  to  refers  the  SDI  pro^am  was 
based  on  almost  two  years  of  intensive  review  of  the  changing  international  secunty  enviro^cnt. 
This  new  defense  concept  stressed  continuous  protection  of  the  U.S.,  its  forces  abroad  and  allies 
against  limited  ballistic  missile  strikes,  whatever  their  source.  The  rationale  for  the  refocused  pro¬ 
gram  was  twofold; 

•  First,  while  changes  in  the  East- West  relationship  reduced  the  risk  of  conventional  md 

nuclear  war  with  the  Soviet  Union,  political  instability  in  the  then-Soviet  Union 
caused  concern  over  the  potential  for  accidental  or  unauthorized  use  of  ballistic  mis¬ 
siles. 


•  Second,  concern  about  the  increasing  proliferation  of  ballistic  missiles  and  weapons  of 
mass  destruction  throughout  the  Third  World  and  the  growing  tiireat  that  these  weap¬ 
ons  would  be  used  in  regional  conflicts. 


The  program  elements  in  SDIO  that  related  to  this  concept  were  grouped  together  under  the  title 
GPALS,  for  Global  Protection  Against  Limited  Strikes.  The  purpose  of  a  GPALS  system  is  to  pro¬ 
tect,  on  a  continuous  basis,  the  American  people  and  U.S.  worldwide  interests  against  twth  strate¬ 
gic  and  theater  range  threats.  We  are  designing  the  defense  to  meet  a  threshold  i^uirement  to 
protect  against  ballistic  missile  threats  of  up  to  a  few  tens  of  warheads,  with  an  objective  of  high 
confidence  of  very  low  or  no  leakage  against  up  to  200  attacking  ballistic  missile  warheads  in  a 
variety  of  scenarios.  -  ■ 


Ballistic  missile  defense  contributes  to  U.S.  milhary  strategy  in  a  number  of  critical  areas;  includ¬ 
ing  strategic  deterrence  and  defense;  forward  presence;  crisis  response;  and  reconstitution. 


‘The  User  Operational  Evaluation  Systan  (UOES)  can  best  be  thought  of  as  exploiting  operational  assess¬ 
ment  prototypes,  providing,  in  case  of  an  urgent  operational  need,  a  “system”  capability  during  the  demon¬ 
stration  and  validaUon  stage  of  development.  While  the  UOES  undergoes  field  testing  and  early 
operational  assessment,  the  underlying  or  core  acquisition  program  continues  through  the  engineering  and 
manufacturiDg  developmem  f^iase. 
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12.1  Strategic  Deterrence  and  Defense 

The  United  States  will  continue  to  rely  on  its  strategic  nuclear  detenrat  ^ability,  mcluding  a 
survivable  command,  control,  and  communications  system  and  a  modified  vereion  of  the  tim- 
tional  nuclear  Triad.  Ballistic  missUe  defenses-including  space-  and  ground-based  intwaptors 
and  sensors-will  provide  protection  for  the  United  States  against  actions  Aat  are  by  defimuon 
undeterrable-accidental  and  unauthorized  launches.  They  also  can 

limited,  deliberate  ballistic  missile  strikes  which  may  threaten  region^  stability  or  me  mterests  of 
U.S.  allies  and  friends.  Ballistic  missile  defenses  could  extend  protection  to  o^  forward  deployw 
forces  and  allies.  Defenses  will  become  an  increasingly  important  indicator  of  Amencan  strategic 
capability  and  military  strength-a  tangible  sign  that  we  remain  comnutted  to  provi  g  security 
assistance  to  our  friends  and  allies. 


12.2  Forward  Presence 

The  forward  presence  of  U.S.  forces  can  take  many  forms.  Stationing  forew  in  selected  f^ard 
bases  or  aboard  naval  vessels  is  perhaps  the  most  visible  toonstration  ^ 

key  areas.  Theater  ballistic  missile  defense  systems  operatmg  m  concert  wiA  U.S.  ewly  wj^g 
systems  will  provide  point  and  wide  area  defense  and  early  wan^g  to  U.S.  forward-based  wd 
expeditionary  forces;  space-based  interceptors  could  provide  contmuous,  global  coverage  agaiiwt 
tacdcal  missiles  that  exit  the  atmosphere  for  those  forces  against  longer-range  theater  ballistic 
missiles.  U.S.  defenses,  in  combination  with  those  its  allies  and  coition  partners  might  deploy, 
would  provide  protection,  on  short  notice,  of  U.S.  forces,  host  n^ion  fon^s,  and  ^rts  and  air¬ 
fields  for  arriving  forces.  These  defenses  would  also  be  capable  of  prote^g  population  centers 
and  would  permit  those  at  risk  additional  warning  to  undertake  civil  defense  meases.  Such  a 
capabUity  will  become  increasingly  vital  to  the  U.S.  leadership  role  in  the  wor  d  as  ballistic  rms- 
sUes  proliferate  and  aggressors  attempt  to  deter  the  formation  of  defensive  coalitions  through  the 
threat  of  missile  attacks. 


12.3  Crisis  Response 

The  need  to  respond  to  regional  contingencies  and  crises,  and  do  so  on  very  short  notice,  is  one  of 
the  key  elements  of  the  new  regional  strategy.  Defenses,  in  addition  to  proterting  t^ets,  coidd 
also  serve  to  defuse  regional  crises  by  deterring  the  employment  of  ballistic  missiles,  ms  combi¬ 
nation  of  defense  and  deterrent  capabilities  increases  the  likelihood  that,  in  regiond  enses,  poten¬ 
tial  adversaries  could  not  use  ballistic  missUe  attacks  to  gain  an  advantage  or  to  deter  the  United 
States  and  its  allies  or  coalition  parmers  from  pursuing  political,  d^lomatic,  or  n^itaty  mtiatives 
designed  to  resolve  a  crisis.  By  thus  reducing  the  military  utility  of  ballistic  missiles,  such 
defenses  would  contribute  directly  to  the  accomplishment  of  U.S.  non-proliferation  objectives. 


Active  defenses^  can  also  reduce  pressures  on  U.S.  military  and  political  leaders  involv^  in  a 
regional  conflict  to  alter  their  campaign  or  war  plans  because  of  the  threat  (or  achid  use)  of  bris¬ 
tle  missUes.  In  the  absence  of  effective  defenses,  carefully  laid  plans  could  be  disrupted  or 
delayed.  With  .an  effective  defense  in  place,  om  n^it^  leaders  arc  better  able  to  execute  then 
well-constructed  plans,  thereby  retaining  the  initiative  in  battle. 


^Id  additon  to  active  defense,  die  Theater  Missile  Defense  mission  is  comprised  of  counterforoe  or  attack 
operations;  passive  defense;  and  battle  management  /  command,  control.  communicaUons  and  intelligence. 
Further  details  of  the  Department’s  TMD  plans  are  addressed  in  the  TMDI  Report  To  Congress. 
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12.4  Force  Reconstitution 

The  reconstitution  concept  is  not  singly  to  recreate  or  expand  existing  forces,  but  to  ouiMdcr 
what  new  forces  are  most  needed  to  meet  a  new  or  leemerging  threat  consistent  with  U.^OTa- 
egy.  The  capability  to  protea  against  limited  strikes  represents  m  ^ipropnate  level  ol  de 
within  our  strategic  forces  structure,  based  <hi  our  current  planning  assumj^om.  Forces  under 
consideration  for  deployment  in  the  OPALS  concept  should  provide  the  base  level 
cany  us  into  the  foreseeable  future  in  support  of  our  forward  presence  and  crisis  response  mis¬ 
sions.  If  more  ambitious  missUe  defense  amiabilities  are  required  in  the  fotiw  as  a  resint  ot 
changes  in  the  international  environment,  the  SDI  program  will  have  developed  me  systems  and 
technologies  required  to  respond,  should  a  decision  be  made  to  do  so  in  the  future. 


1.3  The  Ballistic  Missile  Threat 

13.1  Accidental  and  Unauthorized  Strikes 

With  the  coUapse  of  me  Soviet  Union  me  danger  of  a  large  scale  war  in  Europe  leading  to  nucle^ 
conflict  has  vastly  diminished.  Nonemeless,  me  end  of  me  Cold  War  confronts  us  wim  new  chal¬ 
lenges.  The  states  of  me  former  Soviet  Union  face  internal  crises  Md  me  possibility  of  civd  ^or¬ 
der  while  mey  continue  to  possess  mousands  of  strategic  and  tactical  nuclear  wameam.  \^e  me 
strong  central  government  of  me  former  Soviet  Union  had  a  robust  nuclear  command  and  control 
system  that  provided  us  wim  high  assurance  that  an  accidental  or  unaumonxed  lamch  w^  lughly 
unlikely,  this  command  and  control  system  was  not  designed  in  anticipation  of  the  diss^tion  of 
me  Soviet  Union  and  me  potential  fragmentation  of  political  an6  i^taty  aumonty.  ^^e  me 
U.S.  intelligence  community  believes  an  accidental  or  unaumoriz^  launch  remains  ui^ely,  me 
dramatic  political  changes  in  this  region  could  betray  wealmesses  in  Russia’s  command  ana  con¬ 
trol  system  mat  neither  we  nor  me  Russians  could  have  anticipated  and  has  resulted  m  heightened 

concern  over  this  risk. 


Political  nirmoil  in  me  fonner  Soviet  Union,  however,  is  not  the  only  reason  for  coricern  about 
accidental  and  unauthorized  strikes.  The  ability  of  ballistic  missUe  proliferators  to  mamtain  com¬ 
mand  and  control  of  me  modem  we^ns  mey  are  acquiring  is  questionable.  Command  and  con¬ 
trol  of  these  systems  is  technically  demanding  and  it  is  unclear  mat  ^ropnate  commumcatioris 
networks,  safeguards,  and  clearly  delineated  decision-making  authority  will  exist  to  prevent  acci¬ 
dental  or  unauthorized  use  of  me  wejpons  by  mese  third  countries. 


13.2  Ballistic  Missile  Proliferation 

BaUistic  missUe  defenses  will  support  our  broader  efforts  to  discourage  me  spread  of  ballistic 
missile  technologies  and  weapons  of  mass  destruction  by  providing  a  meam  to  deter  the  use  of 
such  weapons.  Should  deterrence  fail  and  ballistic  missiles  be  used  against  the  U.S.,  its  forces,  or 
our  friends  and  aUies,  missile  defenses  would  be  able  to  destroy  the  attacking  irmsiles.  In  this 
way,  missile  defenses  would  help  undermine  me  military  and  political  utility  of  such  systems,  and 
discourage  countries  from  acquiring  mem. 

Ballistic  missUes  continue  to  be  deployed  in  areas  beset  wim  regional  conflicts,  particularly  in  the 
Middle  East  and  Southwest  Asia  -  regions  where  ballistic  missiles  have  been  used  m  four  of  me 
last  six  major  wars.  A  major  implication  for  future  regional  contingencies  that  clearly  emerged 
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from  the  Gulf  War  is  the  political  and  military  importance  of  possessing  a  capa^ty  to  counter 
defensively  the  threatened  or  actual  use  of  ballistic  missUes  and  weapons  of  n^s  destru^on.  ’me 
United  States  cannot  accqpt  a  situation  in  which  these  capabilities  are  allowedto  constiam  a  U.S. 
President’s  flexibility  in  ra^Ioying  military  power  wh«i  necessary  to  support  U.5.  national  secu¬ 
rity  objectives  and  commitments  abroad. 

Today,  over  20  non-NATO  nations  have  ballistic  missile  cq)abilitics  (See  Figure  1-1).  Many  of 
the  countries  that  are  developing  and/or  acquiring  ballistic  missiles  are  also  acquimig  weqwns  of 
mass  destruction.  These  weapon  systems  pose  a  threat  today  that  is  largely  regional  in  (toaaer. 
However,  the  trend  is  clearly  in  the  direction  of  systems  of  increasing  range,  leth^ity,  and  sophis¬ 
tication.  Several  nations  with  ^ace  launch  capabilities  could  modify  those  launchers  to  ac^ire  a 
long-range  ballistic  missUe  capability.  In  the  past,  space  launch  capabmties  eme^ed  simulta¬ 
neously  with  ballistic  missile  achievements.  Histori^y,  when  a  country  decided  to  build  an  SLV, 
it  generally  derived  the  initial  version  from  a  ballistic  missile. 


After  the  turn  of  the  decade,  some  nations  hostile  to  die  U.S.  could  acquire  balhsuc  ^sdw  diat 
could  threaten  the  United  States.  Over  the  next  ten  years  we  are  likely  to  see  seyerd  Third  World 
nations  establish  the  infrastructure  and  develop  the  technical  knowledge  required  to  undertake 
ICBM  and  space  launch  vehicle  development,  although  testing  and  production  of  these  missile 
systems  would  take  some  time. 

Through  purchase  of  entire  weapons  and  long-range  delivery  systems,  natiom  that  ^  potentially 
hostile  to  the  U.S.  could  quickly  acquire  the  means  of  attacking  the  wntmental  Umted  St^es. 
Also,  the  sale  of  production  technology  and  technical  expertise  can  sigmficantly  shorten  develop¬ 
ment  time.  Attempts  to  control  this  spread  are  challenged  by  the  already  widespread  availability 
of  ballistic  missile  technology.  Significant  technical  data  is  available  from  open  source  htera^ 
and  many  of  the  necessary  technologies  and  techniques  have  been  around  for  several  dwades. 
Some  of  the  trade  in  ballistic  missUes  and  their  technology  remains  essentiaUy  outside  the  bounds 
of  existing  control  mechanisms. 


1.4  Building  A  Consensus  On  Ballistic  Missile  Defenses 

The  United  States  has  been  working  intensively  in  several  areas  to  develop  the  foundation-both 
nationally  and  intemationally-that  would  permit  moving  forward  on  our  goals  for  ballistic  mis¬ 
sile  defenses.  First,  we  have  been  pursuing  discussions  on  a  Global  Protection  System  coricept  in 
detail  with  the  Russian  Government.  Second,  we  have  been  involved  in  frequent  consultations 
with  our  aUies  and  other  states  on  the  concept  for  a  Global  Protection  System  and  we  have  kept 
them  fully  informed  of  our  discussions  with  the  Russians.  And  finally,  we  have  worked  to  imple- 
ment  the  Missile  Defense  Act. 


1.4.1  Challenge  from  President  Yeltsin  on  Missile  Defenses 

FoUowing  the  President’s  decision  in  1991  to  refocus  the  SDI  program,  the  United  States  began  a 
review  of  U.S.-Soviet  arms  control  objectives.  This  resulted  in  President  Bush’s  September  27, 
1991  call  “on  the  Soviet  leadership  to  join  us  in  taking  immediate,  concrete  steps  to  permit  the 
limited  deployment  of  non-nuclear  defenses  to  protect  against  limited  ballistic  missUe  strikes- 
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whatever  their  source.”  Several  days  later,  on  October  3.  the  U.S.  panted  a  new 

Defense  and  Space  Talks  (DST),  which  was  consistent  with  our  OPALS  conw^.  On  Ctetol»r  5, 

Wr*en.pSt  Gorbachev  signaled  a  clear  change  of  previous  Soviet  thinking^  ^  issue 

w^n  he  replied  to  the  President’s  invitation  by  stating 

posal  on  non  nuclear  ABM  systems.”  In  meetmgs  m  October 

™t  with  senior  representatives  of  the  Soviet  Union,  Russia,  Ukraine,  and  Kaziu^M 

IS  eTpS  LXail  our  concept  for  limited  ballistic  missile  defci^.  We 

possibility  of  defense  cooperation  in  response  to  former  President  Gorbachev  s  July  ^ 

Sw  leadere  of  the  G-7  for  “development  of  joint  .^M  ewiy  warning  systems  to  prevent  unautho¬ 
rized  or  terrorist  operated  launches  of  ballistic  missiles.” 


President  Bush’s  initiative  for  cooperation  in  the  deployment  of  defenses  was  foUowed  by  Presi- 

29. 1992X«ncen«n,  A.,  “We  re«iy  jotafl,  » 
quenUy  to  create  and  jointly  operate  a  ^obal  system  of  defense  m  place  of  SDl.  Two^s  later 
ta  a  s^ech  to  the  Urdted  Nations  Security  Counefl,  President  Yeltsin 

the  “Seation  of  a  global  system  for  protection  of  the  world  commumty  which  could  rnake  use 
^high  tSlgiS  developed  to  Rato's  defense  complex.”  President  YdBm's  rmt^ 
sented  a  major  breakthrough.  For  the  first  time,  a  Russian  leader  pubhely  acknow  edged  a  sh^d 
interest  in  developing  defenses  against  ballistic  missiles  while  at  the  same  tune  c^mg  for  fiuther 
reductions  in  offensive  nuclear  weapons  -  breaking  with  former  arguments  that  defenses  are  not 
compatible  with  offensive  reductions. 


During  their  meeting  at  Camp  David  on  February  1,  Presidents  Bush  and  Yeltsin  had  a  coristruc- 
S^c^^sLTtlout  the  pr^sal  on  global  defenses.  They  to  conmne  te  dtd^^ 

When  Secretary  of  State  Baker  met  in  Moscow  m  February  with  President  Yeltem  and 
Mhiister  Koz^v,  he  stated  that  the  U.S.  shared  Yeltsin’s  bold  vision  on  the  need  for  a  ho¬ 
listic  missde  defense  system,  and  that  we  were  prepared  to  work  togeAer  toward  this  goal.  Se 
tary  Baker  proposed  that  we  begin  this  cooperation  by  concrete  steps  m  three  areas: 


•  The  sharing  of  early  warning  information  on  ballistic  missile  launches  through  a  Joint 
Ballistic  Missile  Early  Warning  Center  that  would  integrate  and  display  early  warning 
information  from  all  participants; 


.  The  discussion  of  areas  for  possible  technology  exchange,  especially  the  acquisition  of 
former  Soviet  technology  and  hardware;  and, 


•  The  development  of  a  concept  for  a  global  ballistic  missile  defense  system. 

At  the  June  16-17  Summit  in  Washington,  Presidents  Bush  and  Yeltsin  issued  a  Joint  Statement  on 
a  Global  Protection  System: 


“The  Presidents  continued  their  discussion  of  the  potential  benefits  of  a  Global  Protection  System 
(GPS)  against  ballistic  missiles,  agreeing  that  it  is  important  to  explore  the  role  for  defei^s  in 
protecting  against  limited  ballistic  missUe  attacks.  The  two  Presidents  agre^  that  then  two 
nations  sLidd  work  together  with  allies  and  other  interested  states  m  developing  a  concept  for 
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»ch  .  system  «  ..f  »  over^ 

weapons  of  mass  d«truction.  and*wmild  invdve  them  in  an  important 

tionship  that  exists  between  Russia  and  the  Umted  States^  woma  m  ^ 

undertaking  with  other  natiom  of  ^  qPS  por  this  purpose  they  agreed 

sary  to  start  work  without  delay  to  develop  the 

to  establish  a  high-level  group  to  explore  on  apnonty  basis  the  foUowmg  p 

•  The  potential  for  sharing  early  warning  information  through  the  establishment  of  an 
early  warning  center. 

•  The  potential  for  cooperation  with  participating  states  in  developmg  ballistic  missile 
defense  capabilities  and  technologies. 

.  The  development  of  a  legal  basis  for  cooperation,  including  new  treaties  and  ^e- 

ch»i=s  .0  .^ting  «ad=»  and  agreemanK  naceasaiy  .0  nnple- 

ment  a  Global  Protection  System. 

The  High  Level  Group  first  met  in  July  and  again  in 

with  moving  toward  a  Global  Protection  System. 

During  d,e  Sap.ambar  macing  of  d,a 

Global  Protection  System. 

Eic  missila  prolifaration  and  tha  rola  of  dafamas  m  addiaasmg  tins  problam. 

Tba Concap,  Wor^g Group ona OK ^Jor ^6.. m “ “Jf." 
Technology  .  Jin-ive  discussions  on  a  wide  range  of  issues  related  to 

astablishing  a  GPS.  -Ka  ^nda  Mluu  ,  .ssociatad  wi*  a  OPS,  par- 

toanston  of  tha  baUtsuc  ^  Cantar,  sensor  coumbu- 

Sou  toTcPS  Z  joint  Lti-ta«ical  Ballistic  Missile  (ATOM)  activhias. 

Uval  Group  and  its  Working  Groups  suggest  ftat  Russian  views  on  a  number  of  impottant 
ments  of  a  GPS  have  moved  closer  to  those  of  the  Umted  States. 
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1.42  The  ABM  Treaty  ^  ^ 

The  ABM  Treaty  was  negotiated  at  die  height  of  the  Cold  War.  At  that  time,  d»eic  was  intense  hos- 

-Kl  So^V^  -na  high 

offeLive  and  defensive.  Recent  events  have  drastic^y  chang^  the  ^rld 

and  have  transforaied  the  lelationsh^  between  the  U.S.  and  tte  countries 

Union  (FSU)  from  one  of  conqietition  to  one  of  cooperation.  The 

the  U.S.  and  the  FSU  States  including  the  potential  for  jomt  efforts  ^ 

cems  offers  the  opportunity  to  take  a  thoroughly  new  approach  to  stobility 

ballistic  missile  defenses  can  make,  to  fact,  without  the  changed  secunty  cnvironmen  ,  a  G 

Protection  System  would  not  be  possible. 


to  light  of  the  changed  security  environment  and  in  the  “’f**®*^  TSat^m^s^to 

bal  Protection  System,  the  U.S.  has  stated  to  the  Russians  that  the  ABM  Trcatyji^s  to  be 

updated  to  reflert  current  realities  and  to  implement  ^ 

updates  would  provide  a  clear  legal  basis  for  an  effective  Global  Protection  System.  The  United 
States  has  proposed  updating  the  ABM  Treaty  in  five  ways.  These  are: 


-  First,  to  provide  early  warning  and  cueing  information  necessary  for  defense  agaimt 
ballistic  missile  strikes,  neither  sensors  nor  the  use  of  the  information  they  provide 

should  be  limited. 


-  Second,  to  allow  the  potential  for  advances  in  the  technolop  to  be  applied  in  the 
future  to  increase  the  effectiveness  and  to  reduce  the  cost  of  missile  defenses,  develop¬ 
ment  and  testing  of  ABM  systems  must  be  allowed  without  regard  to  basmg  mode  or 

physical  principle. 

-  Third  to  realize  the  goal  of  a  Global  Protection  System-to  defend  entire  populations 
from  limited  strikes-limits  on  the  number  of  deployment  areas  and  deployed 

tors  must  be  relaxed;  the  U.S.  has  proposed  up  to  six  ABM  sites  with  no  more  than  150 

ABM  interceptors  per  site. 


-  Fourth  to  allow  deployment  of  fully  effective  ATBM  systems  (and  their  support  by 
space-based  sensors)  that  are  necessary  to  defend  against  the  existing  and  ^owmg 
threat  posed  by  intermediate-range  ballistic  missiles  with  weapons  of  mass  destruc¬ 
tion,  ABM  Treaty  ambiguities  that  result  in  legal  impediments  to  the  development, 
deployment,  sale,  or  export  of  ATBM  systems  must  be  clarified. 

-  Fifth  to  provide  for  the  exchange  of  technical  data  and  hardware  that  would  be  charac¬ 
teristic  of  activities  among  participants  in  a  Global  Protection  System,  the  ABM  Treaty 
restriction  on  these  transfers  would  have  to  be  lifted. 


Modification  of  the  ABM  Treaty  would  be  in  keeping  with  the  new  relationship  between  the  U.S. 
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and  Russia  because  it  would  clarify  ambiguities  and  eliminate  areas 

to  misunderstanding  and  tension  between  the  two  countries.  For  ^ 

roents  in  technology,  it  will  become  increasingly  difficult  to 

on  the  ground  or  in  space  for  an  ABM  purpose  and  those  employed  for  other  putpo»s .  ^ewis^ 
droloy^nt  by  the  US.  or  Russia  of  advanced  ATBM  systems  and  ^ir 

space-based  sensors,  which  are  consistent  with  both  countries’  secunty  nee^,  ty 

concerns  and  tensions  because  of  Ac  above^nentioned  ABM  Treaty  ambiguities. 

TTk  updates  to  the  ABM  Treaty  proposed  by  the  U^.  would 

to  succession  as  weU  as  eaisting  conyliance  concents  and  uJjo„ 

which  could  lead  to  future  compliance  issues.  For  example:  with  the  demise  of  ^  J 

certain  key  ABM-related  facilities  arc  now  located  in  non-Russian  states,  mclu^g  y  g 
radars,  Ae  Saiy  Shagan  ABM  test  range,  and  ABM-associated 

ities  The  proposed  updates  would  resolve  concerns  about  Large  Phased  Array  R^  (LR^sup 
Jirt  oVSeTosc^  ^M  system  and  Ae  ABM  potential  of  advanced  Soviet  SAMs  and  ATBMs. 

Thus  it  is  clear  Aat  if  the  ABM  Treaty  continues  m  its  present  form,  it  will  not  oijy  i^sent  m 
Sc  e  to  SevAg  Ae  Global  Prote^ion  System,  but  it  is  likely  to  be  a  source  oj  se^^  con- 
StcLpletely  mconsistent  wiA  Ae  cooperative  relationship  now  developmg  between  Ae 

U.S.  and  Russia. 

On  the  future  of  the  dialogue  on  GPS,  the  United  States  and  Russia  Iwve  seen  no  insurmountable 
^blems,  mcludmg  the  ABM  Treaty,  to  implementation  of  a  GPS.  The  Russian  *1“ 

Siade  clear  its  desL  to  contmue  Ae  Aalogue  on  Ae  GPS  concept  which  it  views  as  pajt  » 
broad  range  of  new  and  important  contacts  which  will  fundamentally  alter  Ae  strategic  relation¬ 
ship  between  Russia  and  Ae  U.S.  and  its  allies.  We  hope  to  contmue  Aese  ^cussions  even  as  we 
contmue  to  pursue  the  development  of  a  core  baselme  program  Aat  is  ABM  Treaty  comphant. 

1.4.3  VnUed  States  And  Its  Allies 

•nie  U.S.  has  been  discussmg  Ae  GPALS  concept  wiA  its  NATO  allies  and  oAer 
friends  for  over  two  years,  boA  bUaterally  and  m  NATO  fora.  These  ^cussions  have  he 

objectives  of  a  limited  deployment  of  ballistic  missUe  defenses-mcludmg  m  our  view,  Aat  such 
defenses  would  not  undermme  Ae  creAbility  of  existmg  deterrent  c^abAties--and  Ae  wi^g- 
ness  of  the  U.S.  to  extend  protection  to  allies.  We  have  also  discussed  Ae  possibAty  of  proving 
allies  information  from  sensors  for  boA  early  warning  of  an  attack  md  to  iinprove  effectiv^ 
ness  of  Aeater-based  (U.S.  or  aUied)  ballistic  missile  defenses.  Adduion^y,  om  discussion 
mcluded  an  mvitation  to  participate  m  the  development  and  o^ration  of  Aose  defenses.  (Sec 
Ch^ter  6  for  a  Ascussion  of  allied  partic^ation  m  SDIO  research  projects.) 

When  President  Yeltsm  raised  Ae  idea  of  a  Global  Protection  System  m  January  1992,  Ae  Umted 
States  immeAatelY  began  to  develop  a  concept  for  a  GPS  and  initiated  discussions  with  om  allies 
on  our  thinking  on  Ae  subject.  In  Aese  discussions,  Ae  Umted  States  emphasized  Aat  m  its  yew 
this  Global  Fraction  System  woAd  not  replace  or  supersede  ewstmg  secimty  arr^gements  or 
dements;  Aat  Ae  U.S  woAd  do  noAing  with  Ae  Russians  Aat  undermme  om 
mitments  to  our  traditional  allies;  Aat  not  all  cooperative  projects  undertaken  wiA  om  aUies  will 
be  open  to  Russia;  and  Aat  we  are  prepared  to  mclude  mterested  allies  m  any  acuvity  we  under- 
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take  with  the  Russians. 


At  the  June  1992  Summit,  Presidents  Bush  and  Yeltsin  specificaUy  agwd  to  work  with  aUies  and 
other  interested  states  in  developing  the  concept  for  a  Global  Protecri^yst^Sma  then,  we 
have  discussed  GPS  in  greater  detail  with  our  friends,  our  allies  in  NATO,  m  t^  Paafic,  and  m 
Israel,  and  high-level  representatives  of  Russia  and  other  former  Soviet  n^ubhcs.  e  m 
the  eiily  stagS  of  basic  Concept  development  for  a  GPS,  the  United  States  has  di^ussed  vnth  our 
allies  the  three  basic  con^nents  of  GPS:  (1)  sharing  of  early  warning  infotm^ion,  (2)  plammg 
for  use  of  nationally  controlled  ballistic  missile  defense  forces;  and  (3)  technology  ^pcration. 
We  will  continue  our  bilateral  and  multilateral  efforts  with  our  aUies  to  develop  a  mutually  agree¬ 
able  GPS. 


1.4,4  The  Global  Protection  System  Concept 

The  United  States  views  the  GPS  concept  as  a  voluntary  association  of  sovereign  rt^es  commit¬ 
ted  to  assisting  one  another  in  meeting  the  challenge  to  their  national  sccunty  and  intemation 
stabUity  that  is  posed  by  the  proliferation  of  ballistic  missiles  and  we^ns  of  mass  destmeuon. 
Participation  in  this  system  would  be  open  to  all  interested  states  that  are  membere  m  good  sid¬ 
ing  of  the  community  of  nations  and  that  have  embraced  the  objectives  of  stemming  the  prolifera¬ 
tion  of  advanced  military  technology. 


Under  this  approach,  the  U.S.  contribution  to  the  GPS  concept  would  . 

described  in  this  report.  The  United  States  would  be  willing  to  make  available  the  benefits  of  its 
GPALS  deployment  to  participants  in  the  global  protection  system.  For  exarnple,  we  would  be 
prepared  to  make  available  processed  early  warning  information  from  our  exijmg  and  p^ed 
early  warning  systems  for  use  with  ballistic  missile  interceptors  of  all  types.  We  would  be  pre¬ 
pared  to  cooperate  with  other  participants  for  coordinated  missUe  defense  opwjions  as  our  capa¬ 
bilities  for  ballistic  missile  defense  mature.  A  fundamental  element  of  the  GPS  concept  is  that 
while  national  forces  could  be  used  in  support  of  the  GPS,  those  forces  would  remam  imder  sov¬ 
ereign  national  control.  The  use  of  such  forces  in  support  of  a  GPS  would  be  goven^  by  agnred 
“rules  of  engagement”.  And  finaUy,  we  would  be  prepared  to  assist  through  tecluucal  cooperation 
and  other  activities  the  development  by  other  participants  of  the  means  to  defend  their  own  home¬ 
land  and  forces. 


The  participants  in  a  Global  Protection  System  would  establish  and  t^rate  a  Global 
Center,  witliin  which  the  participants  would  cooperate  on  developing  and  operating  a  GPS, 
including  efforts  to: 

•  share  information  on  die  sources  of  proliferation  and  die  use  being  made  of  prolifer¬ 
ated  technology. 


.  share  certain  specified  information  on  aU  launches  of  missiles  detected  by  national 
sensors,  including  such  information  as  time  of  launch,  the  location  of  launch,  and  the 
direction  of  flight. 
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•  assist  one  another  to  develop  their  own  c^abilities  for  warning  and  defense  against 
limited  ballistic  missile  attacks,  and 

•  undertake  planning  activities,  engage  in  exercises  and  develop  models  to  support 
cooperative  defensive  operations  against  ballistic  missile  attadcs. 

The  Global  Protection  Center  could  be  a  forum  in  which  individud  states  could 
rfans  to  execute  cooperative  agreements  by  which  the  assets  of  one 

Sfend  the  territory  of  another  against  limited  ballimc  rmssile  a  Global 

^ants  would  retain  control  of  the  national  assets  they  had  committed  to  die  support  of  a 

Protection  System. 

1.4.5  The  Missile  Defense  Act 

In  the  two  years  since  the  U.S.  shifted  the  focus  of  its  ballistic  missile  defense  goals  to  provide 
protection  against  limited  strikes,  the  Administration  and  Congress  hav^oved  toward  a  ^nsen- 
Zdlnental  missUe  defense  goals.  The  Missile  Defense  A«  of  1991 ,  which  was  p^of  Ae 
FY  1992  Defense  Authorization  Act,  established  two  basic  missile  defense  goals 
firmed  in  the  FY  1993  Defense  Authorization  Act: 

(1 )  deploy  an  anti-ballistic  missile  system  that  is  enable  of  providing  a  highly  effective 
defense  of  the  United  States  against  limited  attacks  of  ballistic  missiles;  and 

(2)  provide  highly  effective  theater  missile  defenses  to  forward-deployed  and  expedi- 
fionary  elements  of  the  Armed  Forces  of  the  United  States  and  to  friends  and  alhes  of 
the  United  States. 

The  MDA  stated  that  the  limited  deployment  of  defenses  should  be  “^signed  to  P^o^ct  the 
United  States  against  limited  ballistic  missUe  threats,  incluc^g  accidental  or  unauthorized 
launches  or  Third  World  attacks.”  Congress  and  the  Administration  contmue  to  agree  on  the  need 
for  a  defensive  capability  to  protect  against  these  threats. 

The  MDA  directed  the  Administration  to  take  several  measures  to  implement  the  Act’s  goal  of  a 
highly  effective  defense  against  limited  ballistic  missUe  strikes^  The  Department  is  moving  for- 
wid  on  each  of  these.  The  Department  laid  out  its  acquisition  str^egy  towards  t^  goal  m  its 
Plan  For  Deployment  of  Theater  and  National  Ballistic  MissUe  forwwded  to  Congress 

in  June  1991.  In  the  Conference  Report  accompanymg  the  FY  1993^ensc  AuAoriz^ion  Act, 
the  Conferees  stated  they  ”believe[d]  that  the  baseline  programs  for  TMD  md  the  lirmted  defense 
system  (LDS)  as  set  forth  in  this  rc^rt  constitute  a  low-to-moderate  techmeal  risk  and  low-to- 
moderate  concurrency  program  as  directed... 

The  Administration  and  Congress  share  the  determination  to  provide,  as  soon  as  fc^ible,  protec¬ 
tion  against  limited  ballistic  missUe  attack.  It  remains  for  the  Administration  and  Congress  to 
agree  on  the  appropriate  combination  of  forces,  and  for  the  Congress  to  provide  the  fundmg 
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needed  to  achieve  diis  common  objective.  The  Congress  has  aidorsed  developing  space-based 
sensors  for  deployment,  but  it  has  mandated  that  space-based  interceptore  such  as  BriUiant  Peb¬ 
bles  not  be  included  in  Ae  initial  plan  for  the  limit^  defense  system  architecture  descnbed  in  ^ 
MDA.  However,  it  explicitly  endorsed  robust  funding  for  research  and  development  of  promising 
follow-on  technologies,  including  Brilliant  Pebbles.  The  Dq)artinent  will  vigorously  pursue  the 
development  of  space-based  sensors  for  deployment  and,  as  funding  permits,  continue  to  develop 
technologies  such  as  Brilliant  Pebbles  as  a  follow-on  tuition  to  die  deployment  specified  in  the 
MDA  as  revised  in  the  FY 1993  Defense  Authorization  Act. 


The  Conference  Report  on  the  FY  1993  National  Defense  Authorization  Act  also  uiged  the  Presi¬ 
dent  to  continue  to  pursue  the  changes  to,  and  clarification’s  of,  the  ABM  Treaty  that  were  reccm- 
mended  in  the  Missile  Defense  Act  of  1991.  As  discussed  above,  the  United  States  is  continuing 
its  dialogue  with  Russia  on  obtaining  relief  fixwn  the  current  ABM  Treaty  regime  in  order  to  pur¬ 
sue  the  missile  defense  goals  stated  in  the  MDA  and  a  Global  Protection  System. 


1.5  Theater  Missile  Defense  Initiative 

The  FY  1993  Defense  Authorization  Act  directed  the  Secretary  of  Defense  to  establish  a  Theater 
Missile  Defense  Initiative  (TMDI)  office  within  the  Depaitment  of  Defense  (DoD)  to  carry  out  ^ 
activities  in  the  Department  which  involve  active  defense  against  theater  and  tactical  ballistic  mis¬ 
siles.  TTie  Secretary  of  Defense  has  assigned  the  TMDI  to  SDIO  to  ensure  the  benefits  of  comple¬ 
mentary  technology  development  and  to  preclude  duplication  of  effort.  For  example,  strategic  md 
theater  interceptor  functions  such  as  guidance,  propulsion  and  target  kill  can  be  researched  using 
joint  technology  base  efforts.  Over  90  percent  of  the  SDIO  TMDI  system  builds  on  previous  SDI 
initiatives.  The  efficiencies  of  closely  coordinated  theater  and  strategic  defense  technology  devel¬ 
opment  programs  is  gained  through  SDIO  management.  Additionally,  SDIO  man^ement  will 
serve  to  involve  all  the  military  services  and  war  fighting  Commander  in  Chiefs  (CINCS)  in  the 
process  of  developing  missile  defenses  and  assure  their  efforts  are  integrated  into  a  coherent,  cost- 
effective  program  that  produces  a  truly  joint  service  missile  defense  system. 

In  accordance  with  a  Memorandum  of  Agreement  between  SDIO  and  the  Services  in  the  spring  of 
1992,  a  new  SDIO  acquisition  structure  has  been  established  under  a  OPALS  General  Manager 
(GM).  Reporting  to  the  GM  is  the  Assistant  Gemeral  Manager  for  Theater  Defense,  who  has  been 
designated  as  the  DoD  office  to  execute  the  Theater  Missile  Defense  Initiative  (TMDI). 

As  per  the  FY  1993  Defense  Autfiorization  Act,  a  separate  TMD  Initiative  Report  will  be  for¬ 
warded  to  Congress.  To  the  extent  that  SDIO  programs  and  activities  contribute  to  the  Thpi  mis¬ 
sion,  they  will  be  discussed  in  this  report.  Discussion  of  our  TMDI  master  plan,  which  includes 
TMD  doctrine  and  acquisition  strategy,  is  reserved  for  our  TMDI  Repon  To  Congress. 


1.6  Deployment  Planning 

The  Department  has  planned,  programmed,  and  budgeted  its  resources  to  sup|wrt  the  goals  of  die 
MDA  and  established  military  requirements.  With  regard  to  military  requirements,  the  Joint 
Requirements  Oversight  Council  (JROC)  recently  validated  key  performance  parameters  for  bal- 
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listic  missUe  defense  systems  which  are  necessaiy  to  protect  the  United  States  agaiMt 

listic  missUe  attacks.  At  this  time,  the  JROC  also  reaffirmed  tte  requirement  for  wide-area  tbeater 

missile  defense  against  the  most  capable  theater  ballistic  missile  threats. 

In  response  to  Congressional  direction,  DoD  is  developing  for  dqiloyment  a 

located  at  an  initial  site.  In  our  negotiations  with  the  Russians,  we  are  seek^  rclwf 

restrictions  on  the  location  and  number  of  U.S.  ABM  sites,  includmg  the 

in  the  United  States,  as  well  as  the  prohibition  on  the  deployment  of  spacc-basedi^M^^.  to 

this  eventuality,  the  site  at  Grand  Forks  would  be  redundant. 

updates  to  the  ABM  Treaty,  the  single  site  it  permits  would  remam  «  Grand  Forks.  ^ 

^abUity  provided  by  this  single  site  is  constrained  by  the  ABM  Tre^,  rt 
iSted  Sates  against  the  full  range  of  threats  to  the  requii^  level  of  effectiveness  ^ 
several  Treaty  issues  have  not  yet  been  resolved.  The  capability  of  this  Treaty-limited  deployi^ 
would  be  restricted  to  intercepting  a  few  tens  of  reentry  vehicles  x 

ental  Ballistic  Missiles  GCBMs)  or  long-range  Submarine  Launched  Ballistic  ^ssiles  (Sl^Ms) 
aimed  at  the  center  of  the  nation  and  would  be  much  less  effective  ag^t  RVs  ain^d  at  the 
periphery  of  the  U.S.  and  not  effective  at  all  against  those  headmg  for  ' 

tional  sites,  prohibited  by  the  ABM  Treaty,  are  needed  to  provide  the  required  level  of  defense  for 

the  entire  U.S.  against  the  full  range  of  threats. 


After  ABM  Treaty  compliance  issues  are  resolved,  we  can  undertake,  if  ^propriate,  and  after 
consultation  with  our  allies  who  would  be  affected,  improvements  to  existing  early  warmng  sen¬ 
sors  to  bridge  the  gap  until  tihe  space-based  Brilliant  Eyes  sensors  become  operauonal. 


1.7  Summary  And  Conclusions 

Two  years  ago,  in  response  to  the  dramatic  changes  in  the  international  security  environment,  the 
objective  of  the  Strategic  Defense  Initiative  was  refocused  to  provide  protection  against  limited 
ballistic  missile  strikes  -  whatever  their  source.  The  plan  proposed  in  tl^  Report  to  Congress  rep¬ 
resents  the  Department’s  effort  for  achieving  U.S.  national  ballistic  missile  defense  goals,  given 
die  budgetary  constraints  imposed  by  the  Congress. 

As  stated  in  last  year’s  Report  to  Congress,  the  passage  of  the  MissUe  Defense  A«  represented  a 
major  step  toward  a  consensus  between  the  Administration  and  Congress  on  U.S.  balletic  missUe 
defense  goals.  The  national  goal  identified  in  the  MDA  is  to  deploy  a  ballistic  missUe  defense  sys¬ 
tem,  consistent  with  stability,  that  is  capable  of  providing  a  highly  effective  defense  of  the  United 
States  against  limited  ballistic  missUe  attack,  and  provide  highly  effective  theater  ballistic  missUe 
defenses  for  U.S.  forward-deployed  and  expeditionary  forces,  allies  and  friends.  'Jus  go J,  and 
our  acquisition  strategy,  was  reaffirmed  in  the  FY  1993  Defense  Auffionzation  Act.  WhUe  ffiere  is 
a  consensus  on  our  broad  missUe  defense  goals,  the  challenge  we  face  is  achievmg  the  funding 
levels  from  the  Congress  required  to  achieve  those  goals. 

FinaUy  last  year  we  saw  a  significant  break  from  past  Soyiet  poUcy  on  ballistic  missUe  defenses 
that  opened  a  historic  opportunity  for  cooperation  in  this  area.  We  continue  to  work  with^ 
allies  Russia  and  other  countries  toward  the  goal  of  creating  a  Global  Protection  System.  The 
elements  being  developed  under  the  TMDI  and  SDI  programs  will  comprise  the  U.S.  contribution 
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to  this  system.  Such  a  cooperative  undertaking  holds  the  promise  of  enhancing  U.S.  security,  as 
well  as  that  of  our  Allies,  Russia  and  other  states. 
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This  chapter  responds  to  subparagnq*  (bXl)  of  Section  224  of  ihe  Nauonal  - 

tion  Act  for  1990  and  1991  (PubUc  Uw  101-189),  which  requests  A  statemei^f  the  basic  str^ 
egy  for  research  and  development  being  pursued  by  the  Depar^nt  of  Defenre  under  fte 
Sttategic  Defense  Initiative  (SDI),  including  the  relative  priority  being  given,  lespe^ely,  to  the 
deployment  of  near-term  ^ployment  options  and  research  on  l<mpr-term  twhnological 
armroaches.”  and  to  sul^aragr^h  (bX3)  which  requests  “A  clear  defimtion  of  the  ®b^«yves  of 
each  planned  deployment  phase  of  the  Strategic  Defense  Initiative  or  defense  against  ballisuc 

missiles.” 


2.1  Introduction 

The  Missile  Defense  Act  of  1991  (MDA),  contained  in  the  FY  1992  Defense  Aulho^tion  Art, 
was  a  major  milestone  in  establishing  a  consensus  between  the  Adm^tration  and  Congress  on 
the  necessity  for  ballistic  missile  defenses  for  the  United  States,  U.S.  forces  ^ployed  worldwide, 
and  its  allies  as  soon  as  technologically  feasible.  While  the  MDA  focused  on  a  smglc,  .^M 
Treaty-compliant  site  for  national  defense,  it  acknowledged  the  need  to  be  Ale  to  provide  effec¬ 
tive  protection  for  the  entire  U.S.  and  called  for  the  President  to  j^ue  (hscussions  regarding 
ABM  Treaty  amendments  to  perniit  additional  sites.  A  defense  consi^ing  of  multiple  sites  in  the 
U.S.  and  ground-  and  space-based  elements  is  necessary  to  achieve  this  goal. 


These  multi-layered  defensive  systems  are  funded  in  the  different  SDIO  Program  Elements:  Lim¬ 
ited  Defense  System  (ground-based  weapons  and  ground-  and  space-based  sensors);  Space- 
Based  Interceptors  which  could  be  added  to  the  Limited  Defense  System  to  make  it  more  effec¬ 
tive-  Other  Follow-on  (technologies  for  improved  defense  c^abilities);  and  Research  ““  Su^ 
port’  activities.  Similar  concepts  of  multiple  defensive  layers  are  integral  to  the  Theater  Missile 
Defense  Initiative  (TMDI),  which  are  discussed  in  a  s^arate  report. 

To  distinguish  between  TMDI  and  the  Strategic  Defense  Initiative  programs  discussed  here,  the 
tenn  Strategic  Defense  will  be  used  to  denote  those  programs  directed  toward  defense  of  Umted 

States  territory. 

On  July  2  1992  the  Secretary  of  Defense  sent  to  Congress  his  plan  to  implement  the  MDA,  indi¬ 
cating  that  he  had  directed  the  Department  to  execute  that  plan  as  a  top  national  priority.  The 
Department’s  event-driven  acquisition  strategy  accommodated  Congressional  direction  to  field 
defensive  capabilities  in  the  mid-1990’s  with  the  concerns  it  expressed  about  linutmg  concur¬ 
rency  and  risk  by  remaining  close  to  a  core  standard  defense  acquisition  model.  The  core  acquisi¬ 
tion  strategy  for  national  missile  defense  (NMD)  described  in  this  plan  provides  for  deployme" 
of  production  hardware  beginning  in  FY  2002;  options  are  also  provided  for  fielding  an  NMD 
User  Operational  Evaluation  System  (UOES)  using  demonstration  and  validation  hardware  as 
early  as  FY  1997. 


2-1 


Strategy  And  Objectives 


As  indicated  in  Secretary  Cheney’s  July  2,  1992  transmittal  letter 

Secretary’s  Defense  Planning  Guidance  (DPG)  backs  up  that  commi^nt 

these  ^grams  be  carried  out  as  a  top  national  priority,  consistent  with  prudent  management  of 

cost,  schedule,  performance,  and  technical  risk  factors. 

This  chapter  addresses  the  impact  of  the  1993 1^^“*  Authorizatira  a^  App^^om^and 

conference  committee  reports  on  the  Strategic  Defense  Initiative.  d^cussion 

TMDI  is  included  in  a  separate  document  based  upon  Congressional  pidmce  to  sepa^e  tt^o 

initiatives.  In  keeping  with  Congressional  guidance,  there  are  a 

both  the  defense  of  the  U.S.  and  TMDI,  including  the  Ground  Based 

(BE),  System  Engineering  and  Integration  (SE&I),  Battle  h^age^t, 

Commimications  (BM/C3)  and  System  Test  and  Evaluation.  In  addition  to  ©^"ng 

tions  through  dealing  with  common  problems,  these  joint  progra^  mamtam  the  concept  ot 

defense  layering  to  achieve  the  very  highest  levels  of  protection  possible. 


2.1.1 

Revisions  to  the  Missile  Defense  Act 

In  actions  associated  with  the  FY  1993  Defense  Authorization  and  ^ropri^ion  Acts  Con^ss 
supported  the  Department’s  missile  defense  acquisition  strategy  (presented  m  the 
R^rt  To  Congress)  which,  if  appropriately  funded,  would  provide  an  mitid  deployiMnt  w  pro¬ 
duction  hardwL  as  early  as  the  year  2002  and  could  ^  categorized  as  a  ^ 

program.  While  proving  planning  for  fielding  the  DOES  opUon  as  e^ly  as  the  end  of  FY  1997 
Tprevide  a  cont^gency  defense  with  test-proven  dem^al  hardware.  Congress  did  not  approve 
spending  funds  for  fabrication  and  fielding  of  UOES  hardware  -  but  noted  no  ^ch  fun^g  would 
iTneeded  before  at  least  1995.  The  FY  1993  Defense  Authorization  Conferena  Report  did, 
S:wever  endS^e  the  deparunent’s  plans  to  field  a  TH^  UOES  by  Con^^  ^so 

removed  the  1996  target  date  for  fielding  the  initial  site  defense  system  m  the  U.S.  that  was  the 
driver  for  obtaining  OSD  approval  for  accelerated  contracting  actions. 


With  regard  to  both  the  Space-Based  Interceptor  layer  and  the  next  generation  tectaologies  to 
increase  strategic  defense  effectiveness.  Congress,  in  fact,  directed  the  removal  of  technology 


'The  FY  1993  Defense  Authorization  Conferees  indicated  that  while  they  intended  that  the  TMDI  be  sepa¬ 
rate  from  SDl,  they  also  directed  that  TMDI  and  SDI  programs,  projects,  and  activities  that  sh^  common 
technologies  or  requirements  be  closely  coordinated,  including  the  use  of 

manager^ nt  where  !q)propriate.  This  direction  is  designed  to  ensure  the  avoidana  of  ledundi^^o 
both  technological  and  financial  efficiencies,  and  to  maximize  the  incorporation  of  common  technologies  in 

specific  theater  and  Strategic  missile  defense  systems.  j  i  r 

^  requirement  stated  in  the  FY  1992  Defense  Authonzanon  Act  to  develop  for  ^loyment  a 
pliant  initial  site  “by  the  earliest  dale  allowed  by  the  availability  of  ^  J  % 

1996"  was  deleted  bW  FY  1993  Defense  Authorization  Aa.  In  the  FY  1993  Defense  Authorization  Con- 
ference  Report,  the  Conferees  stated  that  the  development  program  should  be  structei^  with  Ite  olqective 
of  deploying  “by  the  earliest  data  allowed  by  the  availability  of  the  appropriate  technology  and  the  comple¬ 
tion  of  aSate  integrated  testing  of  all  system  components."  They  further  stated  that  the  program^uld 
be  conducted  "consistent  with  sound  acquisition  procedures  and  in  accordance  with  a  low-to^nodcrale 

technical  risk  arxi  low-to-m  ode  rate  concurrency  program.  -  .  .  -  *  * 

The  Defense  Authorization  conferees  identified  the  Secretary’s  July  2  Plan  as  being  such  an  accepuble  low- 

to-moderate  risk  /  concurrency  plan. 
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programs  from  SDIO  that  had  we^n  appUcations  beyond  10  to  15  yc^  unless  ^ 

^fense  detennines  and  certifies  that  transfer  of  a  particular 

rcntly  under  the  SDIO  would  not  be  in  the  national  security  interests  of  the  Umtea  states. 

More  important  than  the  changes  in  language  were  the  resulting 

of  the  actions  on  the  FY  1993  budget  is  given  in  Figure  2-1.  Tbc  ff  -^25Bover^^^t  request 
which  contained  $4.365B  for  in^lementation  of  the  strategic  defense  ^rtion  of  tire  MD^  wm 
provided  in  the  July  1992  Report  to  Congress,  which  updated  the  I^ident  s  bu^et 
mitted  to  Congress  in  January  1992.  As  shown  in  the  Figure,  this 

for  the  Limited  Defense  System,  $0.6B  for  Space-Based  Interc^ors,  $0.6B  for  ^r  Fo^w^n 
Technology,  and  $0.8B  for  Research  and  Support.  It  was  noted  m  the  July  icirert  that  a  substantid 
majority  of  the  Research  and  Support  line  directly  supported  the  LDS  acquisition  Fogram  with 
targets,  test  and  evaluation  support,  data  centers,  and  govemrrrent  staff  costs. 


Figure  2-1.  FY  93  Strategic  Defense  Budget  History*^ 


RDT&E  /  MILCON 
($s  In  Millions) 


ISODayfl^oft- 

<JUty1W2) 


AUaiOttEMi 


-•■..r-SDIO  • 

AppurBontirent 


Limited  Defense  System 
Space  Based  Interceptors 
Other  Follow-on 
Research  And  Support 

Total 


2,397 

576 

637 

755 

$4,365 


2,045 

300 

300 

400 

$3,045 


1,699 

270 

309 

424 

$2,702 


^  Dom  Not  Includ*  TMDI  Funding 

2  Provided  In  July  1 9»2 1  SO-eley  SDK)  Report  To  Congreee:  Plan  For  Doploymont  Of  And 

National  Ballistic  Msalla  Dafanaas  Which  Updated  The  President'.  Budget  Requeet  Submitted  To 
Congrtss  In  January  1992 

3  SDIO  Apportionment  After  Accommodetlng  An  Addttfonel  $250M  Cut  By  The  Defense  Appropriation. 

Conference,  Which  Funded  Bojft  Strategic  DefeoM  And  TMDI  At  ♦3A05B 


The  Defense  Autliorization  Conference  reduced  funding  for  strategic  defense  by  ^roxiamately 
$1  3B  $350  million  of  which  came  from  the  LDS  line.  In  fact,  die  cut  to  activities  that  support 
the  LDS  was  in  excess  of  $700  million  because  essential  Fogranis  in  support  of  LDS  c^d  m 
the  Research  and  Support  line  had  to  be  moved  to  the  LDS  line  and  accommodated  within  the 
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reduced  funding  authority  there.  'n»e“SDIOi^ionm^;c«luiimi^i^ 

current  aUocation  of  funds  against  the  strategic  ‘^f®***® ^i^itonal^250M 
reprogramming  within  the  Director’s  10%  authority  and  accommodating  a^tiontf^OM 
cut  by  the  Defense  Appropriations  conference,  which  fimded  both  strategic  defens 

$3.8B. 

2JJ  Programmatic  ReaUgnmentforLDS 
RMlipiment  of  those  programs  directed  toward  defei^  of  the 

some  very  difficult  management  and  technical  decisions.  The  overall  Congressional  Im^  g 
gave  first^riority  to  TMDI  and  the  Department  has  emp^ized  the  TMDI ^ 
maximizine  the  FY  1993  funding  within  the  reallocation  authority  perrmtted  by  the  ^fense 
SSL  Act.  However,  to  Lommodate  the  $1.6  biUion  of  FY  1993  budget  cuts  the  date 

for  the  initial  site  had  to  be  slipped. 

The  removal  of  the  1996  target  date  negated  the  requircrnent  that  ®  ®  ^L^Su^d 

tract  to  continue  the  present  System  Engineering  and  Integration  (SEIC)  contractor.  Reduced 
Ldiig  and  the  recoinpetition  effort  contribute  to  an  up  to  18  month  delay  from  ^acquisition 
SL  Se  July  2  Repo^  to  Congress.  Thus,  the  allocation  of  nf  1993  ^ds  ^d  the  program¬ 
ming  of  outyear  funding  requirements  sought  to  hold  the  schedule  slip  to  18  months. 

nre  new  schedule  for  the  com  baselirm  pmgram,  shown  to  Fig^  2-2  would  ,^de  l^am 
for  the  initial  ABM  Treaty-  con^liant,  anti-ballistic  missile  defense  site  m  FY  2004  ~  s<^e  18 
months  later  than  could  have  occurred  in  the  Department’s  2  July  a^uisiUon  plm 
of  executing  any  of  the  three  UOES  contingency  fielding  options.  In  respome  to  Con^siond 
directions  that  fabrication  and  fielding  costs  for  a  UOES  option  were 

we  have  budgeted  only  for  planning  to  provide  such  an  option  -  as  cxphciriy  P®”^”®^  rj® 

Authorization  Conferees.  Should  the  Congress  decide  l^er  to  expbit  such 

would  be  required  in  FY  1997  to  fabricate  and  field  the  imtial  site  in  the  year  2000  -  some  18 

monte  later  than  te  moderate  risk/concurrency  option  lito^ 

Report  to  Congress.  Thus,  in  structuring  our  response  to  the  I^  1994  -  ^  l^POM  gu^^a 
from  OSD,  which  preserved  the  outyear  fundmg  stream,  we  have  mamtamed  the  core  stra  ^ 
presented  in  the  July  2,  1992  plan,  while  reprioritizmg  md  reschedulmg  ^ 

program  to  take  account  of  Congressional  direction  and  pnormes,  as  well  as  the  rabstantially 
reduced  FY93  appropriated  funding.  Maintaining  the  basic  event-diivenstrategy  for  Ac  program 
is  essential  because  Aat  strategy  represents  an  ^roach  on  which  Ae  Department  and  Congress 

agree. 

We  mtend  to  proceed  wiA  Ac  basic  element  contracts  (BE,  GBI,  and  GBR)  vAile  competmg  forj 
systems  mteLtion  contractor  who,  as  Ac  lead  associate  contractor  on  Ae  team,  would  1^ 
aLountable  to  SDIO  for  Total  System  Perfonnance  Responsibility  (TSPR).  In  bemg  ^unt^le 
for  TSPR,  Ae  contractor  would  be  responsible  for  overaU  systems  engmeermg  md  mtegration 
mtegrated  systems  test,  ,Ae  development  of  Ae  ^e  Managernent  Corr^^d,  Con^l,  imd 
CorLunications  (BMC^),  and  site  mtegration.  TTus  quasi  prime  contrartor  status  for  the 
BMC^/SE&I  contractor  is  essential  for  Ae  success  of  this  complex  multi-service  progr^.  Dur- 
mg  Ae  18  monA  mterval  before  Ae  full  contractor  team  is  in  plaa,  Ac  managemerU^d^^a- 
tion  responsibilities  to  continue  the  mtegration  activities  will  rest  upon  the  SDIO/Scrvice 
management  team  wiA  support  from  Ae  current  SEIC  and  support  contractors  as  needed. 
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2.1.3  Programmatic  Realignment  of  F ollow-On  Activities 

Out-year  funding  for  Space-Based  Interceptors  (SBI),  Other  FoUow-on  (OFO).  wd  Rewarch  rad 
Support  (R&S)  Ls  been  substantiaUy  reduced  to  a  level  of  effort  reflecting 
of  Se  FY 1993  Congressional  action.  Within  SBI,  this  provides  for  aBnllirat  Pebljles  (BP)  tech¬ 
nology  demonstratira  program  which  would  delay  consideration  of  this  con^t  for  mclusion  m 
die  future  architecture  until  nearly  the  end  of  the  decade.  OFO  and  ° ^ 

most  important  long-term  technologies  supporting  advanced  ciqiab^ues  that  rmght 
respond  m  future  t&eat  evolution.  R&S  also  continues  to  fund  salanes  rad  other  support  activi¬ 


ties. 


2.1.4  Overall  LDS  Program  Strategy 

SDIO  has  created  a  core  acquisition  strategy  to  obtain  an 

site  as  the  initial  step  toward  a  multi-site  Limited  Defense  System  ^DS)  as  defined  ^  ^  • 

This  strategy  is  depicted  in  Figure  2-2.  An  option  also  exists  to  obtain  needed  ne^  term  contin¬ 
gency  capacities  while  creating  a  base  to  support  an  evolutionary  “ 

L  Cd  rad  far  term.  Figure  2-3  shows  these  architecture  concepts.  Plans  are  fswhioned  to  m<»t 
key  management  challenges  such  as  acquiring  a  complex,  multi^rvice  system  of  systei^, 
coping  with  geopolitical,  technical,  and  budgetary  uncertamties,  fully  realizmg  performance  goals 

in  the  long  term. 


Part  of  this  strategy  is  a  cooperative  management  approach  betw^n  SDIO,  the  rad  Ac  Ser¬ 
vices  Aat  provides  appropriate  responsibility  rad  accountabihty  for  developing,  fielding  rad 
grating  the  various  servL  elements  of  an  integrated,  multiservice  system  of  systems.  Sus¬ 
tained  stable  funding  is  also  an  essential  part  of  this  strategy. 


Also  it  is  extremely  important  to  maintain  a  sound  technology  base  program  to  provide  optiom 
for  technology  insertion  into  systems  under  development,  and  to  create  new  system  elements  o 
improve  system  effectiveness  and/or  to  mitigate  risk  during  Ae  race  erated  fielding  of  the  uu^ 
site  rad  to  respond  as  necessary  to  Areat  evolution.  Risk  mitigation  is  an  important  result  of  co¬ 
ating  Ais  TohLt  technology  base.  In  addition  to  providing  options  for 

tecCology  base  provides  for  alternative  solutions  at  con^nent  or  system  level.  Tim  is  ra  essen¬ 
tial  feature  to  allow  rapid  system  response  to  threat  changes  m  ra  uncertain  * 

expense  of  maintaining  formal  development  programs  to  deal  wiA  all  contmgencies.  FY  1993 
Anding  reductions  strongly  unpact  Ae  technology  program. 


2.2  The  Limited  Defense  System 

This  section  is  Avided  mto  three  subsections  that  Ascuss  plans  for  Ae  initial  site  deployment 
bastd  on  the  core  aeqaiaition  strategy,  the  UOES  contingency  option  and  deploy,^!  of  the  over- 
aU  multisite  Limited  Defense  System.  Figure  2^  depicts  the  schedule  for  these  objectives. 

2.2.1  The  Initial  Site  of  the  Limited  Defense  System  -  Core  Program 

As  Ae  initial  step  toward  deployment  of  a  system  capable  of  A®  *®  MDA  rad 

meeting  existing^military  requirements,  Ae  Act,  as  revised  m  Ae  FY  1993  Defense  AuAonzation 
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Figure  2-3.  Strategic  Defense  Architecture  Concepts 
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Figure  2-4.  Limited  Defense  System  Deployment  Plan 
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Bill,  directed,  as  a  high  priority,  the  Department  to  “develop  for  deployment  a  cost-effective, 
opcrationally-cffective  and  ABM  Treaty-compliant  ABM  system  at  a  smgle  site...  (Sec. 
234(c)(2)).  The  Joint  Explanatory  Statement  of  the  Ckimmittee  of  Conference  accompanymg  the 
MDA  (FY  1992  Defense  Autiiorization  Act)  acknowledged  the  requirement  to  accelerate  normal 
acquisition  processes  and  procedures  to  meet  the  priorities  of  the  MDA. 


Figure  2-5  depicts  tiie  acquisition  approach  for  activating  the  initial  site  under  the  core  acquisition 
strategy.  FoUowing  Mtiestone  (MS)  H  in  FY  1999,  Engineering  and  Mmufacturmg  Development 
(EMD)  will  be  used  to  produce  low  rate  initial  pr^uction  (LRIP)  for  imtial  operational  test  ^d 
evaluation  (lOT&E)  preceeding  MS  m  in  2002.  The  lOT&E  testing  is  done  to  demonstrate  that 
LRIP  hardware  satisfies  the  operational  evaluation  criteria  that  the  user,  U.S.  Space  Comn^^ 
and  the  Joint  Staff,  have  established  for  national  missile  defense.  Assummg  successful  lOT&E 
results,  production  approval  would  be  given  at  MS  HI.  Initial  site  activation  could  start  2  years 
later  in  2004. 


The  initial  LDS  site  will  be  located  at  Grand  Forks,  North  D^ota,  unless  tiie  ABM  Treaty 
restraints  are  relaxed  soon  enough  to  permit  an  alternate  first  site.^  Selection  of  anoAer  location 
for  the  initial  site  could  save  at  least  $2  billion  in  the  overall  costs  of  dcploymg  the  f^  Limited 
Defense  System,  because  one  less  site  would  be  necessary  for  the  full  systein,  wmch  wouW 
deploy  sites  on  the  coasts.  In  deciding  on  the  appropriate  initial  site,  consideration  also  must  be 
given  to  other  factors  which  could  delay  fielding  activities,  such  as  environmental  impact  assess¬ 
ments. 


The  initial  site  system  (illustrated  in  Figure  2-6)  will  consist  of  a  Ground-Based  Radar 
to  100  Ground-Based  Interceptors  (GBI),  and  a  collocated  Regional  Operation  Center  (ROC)  con¬ 
taining  radar  and  interceptor  operational  control  facilities  and  battie  management  |sometimM 
referred  to  as  Battle  Management,  Command,  Control  and  Communications  or  BMC  ).  A  BMD 
command  and  control  center  in  Colorado  Springs  is  planned  where  command  and  control 
tions  could  be  carried  out.  The  level  of  interfacing  and  integration  with  existing  and  planned  C2 
systems  is  under  investigation.  The  Department’s  current  plan  supports  deployment  of  Brilliant 
Eyes  space-based  sensors  beginning  in  FY  2002.  Thus,  BE  could  provide  the  over-the-honzon 
sensor  capability  enabling  a  single  missUe  defense  site  in  the  middle  of  the  continent^  United 
States  to  intercept  northerly  ballistic  missile  attacks  comprising  a  few  tens  of  reentry  vehicles  tar¬ 
geted  across  the  CONUS'^.  The  Administration  has  yet  to  make  a  decision  regarding  BE  compli¬ 
ance  with  the  ABM  treaty. 


The  initial  site  system  would  function  as  follows:  Early  warning  sensors  would  alert  the  Com¬ 
mander  in  Chief  of  the  U.S.  Space  Command  (CINCSPACE)  to  a  missile  launch.  After  initial 


^As  directed  in  the  FY  1993  Defense  Authorization  Conference  Report,  SDIO  will  plan  the  architecture  for 
the  iniUal,  treaty-compliant  ABM  site  on  the  basis  of  the  Treaty  as  now  constituted  and  not  as  it  may  be 

revised.  i*  • 

^The  MDA  directs  the  Secretary  of  Defense  to  devleop  for  deployment  an  ABM  Treaty-compliant  site  to 

include  “Optimum  utilization  of  space-based  sensors,  including  sensors  capable  of  cueing  ground-based 
antiballistic  missUe  interceptors  and  providing  initial  targeting  vectors...”  WhUe  BE  is  being  considered  for 
inclusion  in  the  initial  site  architecture,  the  administration  has  yet  to  make  a  determination  on  the  issue  of 
BE  compliance  with  the  ABM  Treaty. 
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Figure  2-6.  Initial  Site 
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(Colorado  Springs) 
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tracks  arc  established  and  it  is  determined  the  U.S,  is  under  attack,  the  defense 
activated  by  CINCSPACE.  The  incoming  threat  would  be 

accuracy  to  support  the  launch  of  Ground-Based  Interceptors  (^BI^  Dqjcndmg  o  __  _  j 

of  the  ScominVreentry  vehicles,  threat  trajectory  updates  would  be  provtd^  ? 
on  further  track  data  from  Brilliant  Eyes  or  from  a^isition  and  track  by 

Radar  (GBR)  at  Grand  Forks.  For  those  reentry  either  case 

GBR,  additional  detailed  data  on  the  threat  complex  might  be  provi^  to  the  GBL  to  eitoer  ^e, 

when  the  GBI  jqpproaches  within  a  few  hundred  kilometers  of  the  t^at  reentry  ve  ’ 

board  optical  sensors  acquire  the  threat  complex,  perform  fur^r 

vehicle  from  other  objects  in  the  threat  conqilex,  and  siqjport  the  terminal  hommg 

intercept  the  reentry  vehicle. 


The  following  is  a  summary  of  the  status  and  plans  for  the  individual  elements  associated  with  the 
core  acquisition  program: 

GBI.  An  options  assessment  phase  was  completed,  in  which  three  contractor  tea^ 
investigated  ^roaches  to  achieve  a  near  term  c^ability  and  to  infuse  technology  for 
the  longer  term.  The  GBI  Request  for  Proposal  has  been  released.  In  parallel,  the  three 
contractor  teams  are  developing  designs  and  building  component  hardware  under  the 
earlier  awarded  GBI-X  contracts.  The  earliest  GBI  contract  aw^d  would  be  m  May 
1993  for  the  demonstrationA^alidation  proCTam  including  the  option  for  fabncation  ot 
UOES  missUes  for  fielding  at  the  first  site.^  Congressional  direction  does  not  authorize 
fabrication  and  fielding  of  UOES  missiles,  but  does  permit  plannmg  -  and  holds  open 
the  possibility  of  jqiproval  after  1995. 

GBR.  The  contract  for  development  of  the  NMD  and  TMD  GBRs  was  awarded  m 
September  1992;  it  includes  an  NMD  test  radar  to  be  fielded  at 
Range  and  an  option  for  fabricating  an  additional  radar  for  use  with  the  NMD  UOES. 
Consistent  with  direction  provided  in  the  FY  1993  Nation^  Defense 
Conference  Report,  though  planning  will  continue,  toe  option  for  toe  NMD  UOES 
radar  will  not  be  exercised  without  explicit  authorization  by  toe  Congress.  By  havmg 
an  integrated  acquisition  strategy  for  toe  LDS  and  TMD-GBR,  and  a  single  confractor 
SDIO  anticipates  that  toe  total  acquisition  costs  for  toe  GBR  program  may  be  about  20 
percent  less  than  would  be  toe  case  for  two  distinct  radar  programs. 

Upgraded  Early  Warning  Radars  (UEWR).  To  support  toe  UOES  option,  SDIO  is 
pl^g  an  interim  cueing  option,  should  Congress  in  toe  future  approve  fielding  of 


5  ABM  Treaty  issues  recarding  deployment  of  GBI  also  remain  for  resolution. 

^  GBI  fa  »  exoamospherie  (“outaida  0.  amospteK")  infarcptor.  SDIO  fa  abo 
(“Within  the  atmosphere")  technology  program  that  will  aUow  miUaUon  of  a  pre-planred 
ment  (P3I)  to  the  GBI  after  the  year  2004  to  produce  missiles  with  an  exo-commit  /  endo-irtercept  o 

operation.  This  option,  which  was  previously  associated  with  the  E  I  concept,  would  be  exercised  if  a 
threat  requiring  such  robust  discrimination  is  observed. 
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the  initial  site  prior  to  2004,  Aat  could  provide  full  coverage  for  the  contirontd  United 
States,  including  areas  beyond  the  viewing  range  of  the  GBR  at  the  initial  site.  This 
option  involves  upgrading  the  capability  of  U.S.  BMEWS  and  Pave  Paws  radare.  Ini¬ 
tially,  the  Beale  (California)  Pave  Paws  radar  may  be  upgraded  to  support  tracking  of 
targets  going  into  the  Kwajalien  MissUe  Test  Range.  This  upgrade  will  comist  p^a- 
rily  of  software  changes.  Appropriate  measures  to  emure  con^liance  wim  the 
Treaty  are  required  before  this  work  starts.  Assuming  qjproval,  the  data  obtamed  dur¬ 
ing  testing  would  serve  as  the  basis  for  a  potential  follow-on  decison  to  upgra^the 
remaining  Early  Warning  Radars  in  support  of  contingency  defeme  optiom.  Deci- 
siom  to  upgrade  these  radars  would  be  done  in  consultation  with  the  host  govern¬ 
ments,  as  tppropriate. 


Brilliant  Eyes  (BE)  is  the  principal  meam  for  cueing  GBI  and,  for  longer  ranp  ballis¬ 
tic  missile  threats  provides  a  major  enhancement  of  defend^  area  for  TMDI  intercep¬ 
tors,  as  well  as  providing  key  midcourse  discrimination  data  to  enhance  the 
effectiveness  of  fielded  defemes.  This  cueing  data  is  provided  to  interceptors  through 
NMD  and  Theater  Missile  Defeme  BM/CT  facilities.  The  Defense  Acquisition  Exec¬ 
utive  (DAE)  has  s^iproved  SDIO’s  acquisition  tqiproach  for  Brilliant  Eyes,  and  two 
contractors  were  selected  in  December  1992  to  pursue  the  demomtration/validation 
(dem/val)  phase,  with  a  early  1998  down-selection  to  a  single  contractor  for  engineer¬ 
ing  and  manufacturing  development  (EMD).  Accordmg  to  current  plam,  an  mrtial  BE 
constellation  could  be  in  place  to  support  an  initial  site  which  becomes  operational  in 
2004. 

GSTS.  Though  the  program  has  been  well  managed  by  the  Army  and  has  made  excel¬ 
lent  technical  progress,  a  decision  was  made  to  cancel  the  Ground-based  Si^eillance 
and  Tracking  System  program.  Evolving  mission  requirements  and  acquisition  sched¬ 
ules,  combined  with  severe  funding  cuts  by  Congress  for  fiscal  year  1993,  led  SDIO  to 
conclude  that  an  additional  $400  million  could  not  be  justified  to  complete  the  remain¬ 
ing  two-thirds  of  the  current  contract. 

In  our  program  response  to  the  MissUe  Defeme  act  of  1991,  GSTS  was  maintained  as 
one  of  three  optiom  for  providing  the  necessary  interim  over-the-horizon  sensor  sup¬ 
port  to  provide  fuU  early  contingency  coverage  for  the  continental  United  States  from 
the  initial  site  -  before  Brilliant  Eyes  could  be  avaUable.  Congress,  in  acting  on  the 
fiscal  year  1993  budget,  removed  its  requirement  for  early  contingency  defeme  capa- 
bUity;  endorsed  only  the  Department’s  core  U.S.  defeme  acquisition  strategy  that  led 
to  an  initial  site  in  2002;  and  cut  the  LDS  FY  1993  fimding  by  at  least  $700  mUlion 
leading  to  a  significant  schedule  slip. 


An  initial  BrUliant  Eyes  capability  can  be  established  by  the  year  2000  within  the  cur¬ 
rently  planned  budget  -  i.e.,  two  years  earlier  than  the  Congressional  target  date  for 
the  initial  site.  Furthermore,  a  BrUliant  Eyes  capabUity  in  the  year  2000  would  be 
avaUable  when  a  User  Operational  Evaluation  System  could  be  fielded  at  the  initial 
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site,  should  Congress  agree  by  FY  1997  that  such  a  step  is  pmdenL  Hierefore,  an 
interim  cueing  sensor  is  not  necessary,  and  an  unnecessary  element  is  not  affordable, 
especially  given  the  $1.6  billion  cut  from  die  President’s  FY  1993  budget  request. 

BMC^  The  command  and  control  architecture  for  the  initial  site  is  the  foundation  for 
an  open  BM/C?  architecture  system.  Key  issues  for  the  initial  site  a^^on  mclude 
interfacing  with  the  Integrated  Tactical  Waming/Attack  Assessment  QTW/AA)  system 
at  Cheyenne  Mountain  and  the  development  and  validation  of  fimctronal  software. 
The  functional  software  code  needed  to  support  the  initial  site  is  planned  to  ’ 

ing  by  the  end  of  FY  1996.  Full  functional  capability,  including  integratron  wrth  the 
ITW/AA  system  at  Cheyenne  Mountain,  is  not  e3q)ected  to  be  co^leted  tmm  aroun 
the  year  2000  -  but  this  could  support  an  initial  UOES  cq)ability,  should  Congress 
later  decide  to  ^ropriate  funds  for  fabricating  and  fielding  the  elements  for  such  a 


CINCSPACE  will  have  operational  control  of  the  LDS,  but  most, 
will  be  operated  and  supported  by  the  component  commands  of  USSPACECOM.  Mil¬ 
itary  personnel  would  be  used  in  performing  all  of  the  critical  command  and  control 
functions  of  the  LDS.  Personnel  training  would  begin  as  early  as  practical,  but  m  suf¬ 
ficient  time  to  have  operators  trained  prior  to  operational  testing,  '^ose  personne 
trained  for  testing  would  become  the  operator/maintainers  of  the  mitral  operational 
LDS  site.  This  strategy  is  fully  coordinated  with  the  Office  of  the  Assistant  Secretary 
of  Defense  for  Command,  Control,  Communications  and  Intelligence. 


System  Engineering  and  Integration  (SE&I).  Presently,  the 

cations  drawn  from  the  operational  requirements  provided  by  the  User  (USSPA^- 
COM)  is  supporting  the  preparation  of  the  Acquisition  Program  Baseline.  This 
Baseline  is  currently  being  coordinated  within  the  DoD.  The  current  SE&I  contractor 
has  been  developing  proposed  specifications,  standards,  and  interfa^s  definitions  to 
insure  that  all  GPALS  elements  will  work  together  as  a  system.  This  contractor  will 
maintain  these  engineering  specifications,  baselined  during  ^ 
ducts  an  open  competition  for  a  BMC^/SE&I  contractor  dunng  FY  1993-FY  1994 
The  contract  to  be  awarded  will  be  for  the  dem/val  phase  (^roximately  5  years)  with 
a  foUow-on  option  for  the  EMD  phase  (up  to  5  years).  The  BMC^/SE&I  competition 
will  transfer  the  lead  of  this  effort  to  the  winning  contractor  m  late  FY  1994. 


The  winning  contractor,  responsible  for  both  the  development  of  the  BMC^  (hardware 
and  software)  and  the  systems  integration,  will  continue  to  refine  die  specifications  and 
integrate  all  of  the  elements  into  a  working  system,  demonstrating  its  capabilities  at 
increasing  levels  of  maturity  for  dem/val  Milestone  H  and  EMD  Milestone  m. 

System  Testing.  The  system  test  program  has  been  developed  to  reduce  risk  through  a 
comprehensive  series  of  simulations,  integration  exercises,  element  demonstrations. 
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system  integration  tests,  and  full  system  emulation.  These  efforts  are  coiKiucted  at  the 
National  Test  Facility  (NTF),  the  centralized  controlling  and  conqjuting  element  of  the 
SDIO  National  Test  Bed  (OTB).  Element  and  segment  simulations  and  emulations 
and  integration  testing  conducted  at  the  NTF  and  other  NTB  tec^cal  centers  will 
enable  the  SDIO  to  establish  system-level  confidence  in  defensive  systems  while 
reducing  redundant  development  and  start-iq)  costs. 

Technology  and  element  tests  conducted  to  date  have  provided  a  strong  foundation 
from  which  to  proceed.  These  tests  will  be  expanded  upon  to  continue  a  logical  pro- 
gression  of  test  and  evaluation  to  assess  system  critical  technical  performance  parame¬ 
ters  and  critical  operational  issues,  as  well  as  verify  system  simulations. 

Initially  this  will  be  accomplished  by  combining  a  series  of  planned  target  develop¬ 
ment  flights  and  functional  element  surrogates  with  the  early  BMC  develqiment 
builds  to  conduct  a  series  of  system  integration  exercises  (IE).  Each  succeeding  Live- 
Flight  Integration  Exercise  (LFIE)  improves  coi^dence  and  knowledge  and  lowers  the 
risk  for  testing  the  dem/val  prototype  configurations  involving  GBI,  GBR,  and  BMC  . 
A  tactically  representative  site  will  be  built  at  Kwajalein  to  support  this  developmental 
testing  program  as  weU  as  future  operational  testing.  Hement  testing  wiU  be  foUowed 
by  full  System  Integration  Tests  (SIT).  The  data  from  component,  element,  and  sys¬ 
tem  tests  will  be  used  to  validate  a  real  time  hardware  in  the  loop  system  emulation 
which  will  be  used  to  extrapolate  to  fuU  system  level  performance  with  appropriate 
nuclear  environments.  In  the  core  program  Initial  Operational  Tests  and  Evaluation 
would  occur  prior  to  MS  m.  If  the  UOES  option  is  exercised  an  OT&E  Phase  I  would 
be  conducted  prior  to  UOES  fielding.  This  strategy  is  folly  coordinated  with  the  OSD 
test  and  evaluation  community. 

Site  Integration.  Planning  is  underway  to  ensure  that  the  construction,  hardware  and 
software  instaUation,  and  test  efforts  result  in  the  successful  deUvery  of  the  initial 
defense  site  with  documented  evidence  of  system  safety,  performance,  interoperabil¬ 
ity,  and  readiness  for  the  Services  to  utilize  in  support  of  USSPACECOM.  This  is  an 
important  effort  in  terms  of  schedule  and  resources  required. 

Timely  and  well  thought-out  site  integration  plans  will  be  critical  to  meeting  die  initial 
fielding  date.^  SDIO  will  take  advantage  of  lessons  learned  from  site  activation  asso¬ 
ciated  with  earlier  military  systems.  It  is  envisioned  that  the  U.S.  Army  Corps  of 
Engineers  would  be  responsible  for  the  physical  plant  aspects  of  the  site  activation 
process  to  include  refurbishment  and  new  construction,  whether  it  is  accomplished 
organically  or  by  the  use  of  contractors.  Site  construction  would  take  approximately 

’The  overall  Programmatic  EIS  process  was  begun  in  the  Fall  of  1991  and  a  Notice  of  Intent  (NOI)  was  pub¬ 
lished  in  the  Rderal  Register  on  February  4. 1992.  PubUc  scoping  meetings  were  held  in  Washington.  DC, 
and  Los  Angeles,  CA,  in  late  February  1992.  The  programmatic  EIS  will  describe  the  broad  programmatic 
environmental  consequences  associated  with  Ballistic  Missile  Defense  life  cycle,  including  generic  basmg 
and  siting  issues  within  potential  deployment  regions. 
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two  years  (Aough  winter  conditions  at  Grand  Forks  likely  constitute  Ae  “worst  case 
construction  scenario). 

Initial  site  integration  would  be  accon^lished  by  a  site  activation  team  comprised  of 
Ae  military  user  services.  Corps  of  Engineers,  SDIO,  the  LX)S  Prime  Contractor,  and 
Ae  Associate  contractors.  Use  of  existing  launch  and  support  f^ilities  would  be  con¬ 
sidered  wiA  upgrade,  modification,  and  interface  requirements  includ^  as  part  of  Ae 
initia?  configuration  activity  for  Site  1.  All  of  the  site  activation  decisions  occur  after 
full  flight  and  system  testing  at  USAKA. 

222  The  VOES  Option 

As  explained  above,  crmsistent  wiA  Congressional  guidance,  SDIO  is  planning  to  provide  a  low- 
to-moderate  risk/concuirency  option  which,  if  qjproved  and  fimded  by  Congress,  would  permit 
Ae  fabrication  and  fielding  of  a  UOES  at  Ae  initial  site  as  early  as  m  Ae  year  2000.  an 

assessment  of  progress  m  Ae  Department’s  acquisition  plans,  and  Ae  evolvmg  threat,  Ae  Admin¬ 
istration  may  propose  after  1995  exercismg  such  an  option  beginning  m  FY  1997.  No  adAtiond 
fimds  prior  to  FY  1997  are  required  to  plan  for  Ais  option;  it  is  a  by-produrt  of  Ae  core  acquisi¬ 
tion  strategy  presented  m  Ae  Department’s  July  2  report  to  Congress,  which  was  subsequently 
endorsed  by  Ae  FY  1993  Defense  AuAorization  Conference  Report  as  being  a  low-to-moderate 
risk/concurrency  program  as  required  by  amendments  to  Ae  Missile  Defense  Act  of  1991. 

It  should  be  understood  Aat  Ae  Department’s  abflity  to  effectively  manage  Ae  various  risk  fac¬ 
tors  mvolved  m  this  program  plan  will  be  strongly  dependent  upon  a  stable  management  and 
funding  plan  and  Ae  continumg  support  of  Ae  Congress  for  Ae  plan.^  The  ris^  attendant  wiA 
concurrency  would  be  exacerbated  if  stable  future  funding  is  not  provided.  WiA  Aat  qualifica¬ 
tion,  Ae  Department’s  plan  will  allow  Ae  time  necessary  to  develop  and  produce  Ae  hardware 
and  software  necessary  to  mtegrate,  test  and  field,  in  Ae  year  2000,  a  contmgency  c^abAty  to 
protect  the  contmental  U.S.  against  a  limited  number  of  reentry  vehicles  delivered  by  one  to  a  few 
ballistic  missiles  headed  toward  Ae  U.S.  from  norAerly  directions. 


This  UOES  capabUity  would  grow  and  improve  m  an  evolutionary  fashion,  under  continued  test¬ 
ing  and  evaluation  and  subsequent  technology  upgrades  as  an  engmeering  and  manufacturing 
development  phase  firms  up  Ae  design  for  subsequent  sites.  Involvmg  the  user  frorn  Ae  outset  of 
Ae  dem/val  phase  would  contribute  to  assuring  Aat  Ae  final  system  configuration  meets  Ae 
user’s  needs. 


223  Cost  of  the  Initial  Site 

The  total  acquisition  program  for  Ae  ground-based  elements  of  Ae  imtial  site,  mcluding  neces¬ 
sary  risk  mitigation  and  technology  insertion  activities,  is  expected  to  cost  $22-24  billion  m  con¬ 
stant  FY  1991  dollars  -  wheAer  or  not  Ae  UOES  option  is  executed.  It  is  anticipated  Aat  Ae 
total  acquisition  cost  of  BE  will  be  $4-5  billion.  Thus,  Ae  total  cost  for  a  smgle  site  system  to 
defend  against  northerly  threats  is  expected  to  be  $26-29  billion.  Independent  cost  estimates  will 
not  be  available  unA  lauer  this  summer. 
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In  testimony  to  the  Senate  Anned  Services  R&D  subcommittee  on  May  20,  1992,  the  SDIO 
Director  indicated  tfiat  the  groimd-based  elements  of  die  initial  site  woidd  cost  $16-18  billion. 
Two-thirds  of  the  $6  billion  increase  noted  above  results  frorn  increases  in  the  cost  estimates  of 
the  groimd-based  interceptor  (based  on  independent  cost  estimates  provided  by  the  DoD  Cost 
Analysis  Improvement  Group  (CAIG))  and  one-third  is  associated  with  the  18  month  program 
stretchout  in  response  to  Congressioiud  action  on  die  FY  1993  budget. 


22.4  Completing  the  Limited  Defense  System 

The  LDS  architecture  for  the  defense  of  the  United  States  as  set  forth  in  the  MDA  ultimately 
would  include  multiple  ground-based  interceptor  sites  supported  by  both  ground-bwed  rad^s  md 
space-based  electro-optical  sensors.  The  number  of  groimd-bas^  ^ewptor  sites  required  is 
driven  by  the  nature  of  the  threat  assumptions  and  by  whether  the  initial  site  is  in  North  Dakota  or 
the  Northeast  or  Northwest.  The  required  number  of  sites  to  provide  defense  coverage  against  the 
full  range  of  limited  ballistic  missile  threats  ranges  from  three  to  five  in  the  coiitinental  Umted 
States  (CONUS)  depending  on  assumptions  about  the  threat  and  whether  the  initial  site  is  at 
Grand  Forks,  plus  one  each  in  Alaska  and  Hawaii  -  i.e.,  front  five  to  seven  total.  SDIO  is  pres¬ 
ently  planning  for  four  sites  in  CONUS  plus  Alaska  and  Hawaii. 


If  the  core  acquisition  program  is  followed,  the  second  site  would  follow  two  years  after  the  initial 
site  is  activated  in  FY  2004.  If  the  UOES  option  is  pursued,  this  schedule  could  be  advanced. 


The  additional  sites  will  all  contain  ground-based  interceptors  and  a  ground-based  radar,  except 
for  Alaska  and  Hawaii.  These  latter  two  sites  may  not  need  ground-based  radars,  since  BE  should 
be  sufficient  to  handle  a  smaller  expected  threat.  A  decision  to  upgrade  the  GBIs  to  include  an 
endoatmospheric  intercept  capability  or  an  adviced  exoatmospheric  discrimination  capability 
could,  with  the  necessary  funding,  lead  to  such  upgrades  by  the  middle  of  the  next  decade,  but  a 
deployment  decision  would  be  based  on  the  evolving  threat. 


According  to  SDIO  estimates,  acquiring  six  LDS  sites  and  BrilUant  Eyes  is  expected  to  rdse  the 
total  cost  of  the  LDS  to  something  on  the  order  of  $37  billion  (in  FY1991  dollars),  including  the 
associated  technology  work.  This  is  a  preliminary  estimate,  and  more  refined  cost  estimates  will 
be  available  later  this  summer.  Figure  2-7  depicts  the  LDS  funding  profile. 


2.3  Technology  Development  Supporting  LDS 

The  SDIO  LDS  technology  program  supports  the  LDS  deployment  schedule  with  technologies 
needed  by  identified  SDIO  dements  and  with  technology  that  would  be  used  to  improve  upon  the 
capabilities  of  elements  as  in  a  pre-planned  product  improvement  (P3I)  program  as  a  block 
upgrade.  Funding  reductions  have  greatly  reduced  the  content  of  these  technology  programs. 

2.3.1  Near  Term  Activities 

The  near-term  objective  of  the  Technology  program  is  to  complete  the  development,  and  to  dem¬ 
onstrate  technology  readiness,  for  the  focal  planes,  processors,  communications,  power  sub¬ 
systems,  propulsion  systems,  and  other  technologies  required  for  the  initial  GPALS  elements 
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Figure  2-7.  Limited  Defense  System 
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including  GBI,  GBR,  and  Brilliant  Eyes.  For  exan^le,  these  efforts  include: 


-  a  balanced  program  to  develop  and  demonstrate  infrared  sensor  component  technol¬ 
ogy  required  for  the  performance,  reliability,  producibility,  and  affordabUity  of 
GPALS  surveillance  and  interceptor  systems  including  infrared  detectors  and  read 
outs,  cryocooler  development  and  life  testing,  radiation-hardened  mirrors  and  coatings 
and  optical  test  facilities. 

-  The  development  of  microwave  radar  components  required  for  tactical  and  strategic 
ground-based  radars  such  as  solid  state  transmit/receive  modules  and  wideband  signal 
processors  for  endo/exo-discrimination. 

-  The  signal  processing  project  develops  and  demonstrates  the  components  and  tech¬ 
niques  required  by  the  sensor/interceptor  for  onboard,  high-speed  signal  and  data  pro¬ 
cessing  such  as  radiation-hardened  digital  and  memory  components,  advanced  signal/ 
data  processing  architectures,  and  technology  demonstrations  of  radiation-hardened 
processor  systems  (ASCM). 

-  The  discrimination  program  provides  for  analysis  and  simulation  in  the  support  of 
TMD  and  NMD  discrimination  including  the  characterization  of  radar  and  optical  sig¬ 
natures  of  threat  objects  (reentry  vehicles  and  penaids),  analysis  and  modeling  of 
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atmospheric  and  celestial  backgrounds,  validation  of  radar  and  optical  discrimination 
algorithms,  and  integrated  tools  and  realistic  assessment  of  surveillance,  acquisition, 
tracking  and  disoimination  techniques. 

-  Advanced  technology  demonstrations  of  die  above  sensor  technologies  to  integrate 
and  assess  these  sensor  technologies  in  as  realistic  an  operational  environment  as  pos¬ 
sible.  The  MSX  and  SPAS  m  experiments  will  provide  system  functional  demonstra¬ 
tion,  target  and  background  data.  These  experiments  will  provide  data  on  real  targets 
against  real  backgrounds  at  realistic  system  ranges;  high-quality  target  and  back¬ 
ground  phenomenology  data  (boost  phase  through  dqiloyment  of  targets)  for  develop¬ 
ment  of  realistic  models  of  representative  scenes;  demonstrate  key  fiinctions  of 
acquisition,  tracking,  handoff  and  bulk  filtering;  provide  multi-wavelength  target  sig¬ 
nature  data  for  evaluating  optical  discrimination  algorithms;  and  demonstrate  the  abil¬ 
ity  to  integrate  key  sensor  technologies  into  a  working  platform  sunilar  to  proposed 
operation^  Brilliant  Eyes  midcourse  sensor  designs. 


These  demonstrations  of  sensor  and  interceptor  technology,  coupled  with  adviced  simulation 
technologies,  will  lead  to  comprehensive  assessments  of  the  technology  feasibility,  affordability, 
and  operational  utility  of  GPALS  sensor  and  interceptor  systems. 

2.3.2  Follow-On  Activities 

Follow-On  activities  incorporate  those  programs  associated  with  the  Space-Based  Interceptor, 
Other  Follow-on  and  Research  and  Support  Program  Elements.  Figure  2-8  depicts  the  out-year 
funding  profile  for  these  Follow-on  programs. 


Space-based  Interceptors 
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Tlie  MDA  as  revised  in  the  FY 1993  Defense  Authorization  Act  directs  th^  space-based  intercep¬ 
tors  such  as  Brilliant  Pebbles  not  be  included  in  the  initial  plan  for  deploying  the  Limited  Defense 
System  The  Defense  Autfiorization  Act  does  maintain  a  separate  space-based  mter^tor  Pro¬ 
gram  Hement,  including  BrilHant  Pebbles  (BP),  which  has  as  its  primary  ob^ctive,  the  conduct 
research  on  space-based  kinetic  kill  interceptors  and  associated  sensors  th^  could  provide  an 
overlay  to  ground-based  anti-ballistic  missile  interceptors.”  (Sec.  236(b))  Furthermore,  Ae  MDA 
expUcidy  steted  a  requirement  for  “robust  funding”  for  research  and  development  of  such  promis- 
ing  follow-on  ABM  technologies  (Sec.  234(a)). 


In  response  to  congressional  direction,  SDIO,  with  qjproval  of  the  USD(A),  is  rconentmg  the 
program  from  an  acquisition  program  aimed  at  deployment  with  the  rest  of  the  architerturc  to  an 
extended  demonstration/validation  program  with  a  decision  on  whether  to  move  toward  deploy¬ 
ment  to  be  made  around  the  end  of  the  decade.  The  objective  of  this  effort  is  to  contmue  to 
develop  and  demonstrate  a  space-based  interceptor  concept  with  the  c^abd^  of  s^fymg  user 
operational  requirements.  Program  management  has  been  transferred  from  SDIO  to  the  Air  Force. 
As  an  Air  Force  program,  BP  will  continue  with  two  contractor  teams  aimed  «  v^datmg  the  via¬ 
bility,  producibility,  and  operations  concept  of  BP  as  a  future  military  c^ability. 


A  future  space-based  interceptor  would  provide  the  United  States  with  the  me^  to  destroy  an 
attacking  missile  during  boost,  post-boost,  and  early  mid-course  phases  of  flight.  A  space-based 
layer  as  an  overlay  to  ground-based  defenses  would  significantly  inq)rove  our  ability  to  meet  pro¬ 
tection  effectiveness  objectives.  Moreover,  space-based  interceptors  also  would  provide  a  global, 
world-wide  capability  for  protecting  U.S.  forces  deploy^  abroad,  and  our  friends  and  allies, 
against  missiles  with  ranges  beyond  about  500  kilometers. 


The  FY  1993  Defense  Authorization  Act  specified  $300  million  as  the  funding  ceiling  for  a  space- 
based  interceptor  technology  demonstration.  The  Director,  SDIO  in  exercising  his  realloca^n 
authority  reduced  BP  funding  to  $270  million  -  transferring  $30  million  to  TMDI  programs.  The 
investment  of  the  next  five  years  in  space-based  interceptor  technology,  is  relatively  constmt  and 
is  relatively  small  when  compared  to  the  investments  in  the  Limited  Defense  System  and  Theater 
Missile  Defenses,  which  grow  significantly  over  the  next  several  years. 


Other  FoUow-On  Technology 

In  the  long  term,  SDIO  seeks  to  develop  the  technologies  that  lay  the  foundation  for  def^ive 
systems  that  provide  significant  added  performance  capabilities  for  countering  potential  future 
tfueats  which  may  well  increase  in  both  number  and  sophistication.  Most  of  these  far-term  tech- 
nologies  are  funded  under  the  Other  Follow-On  program  element.  The  Other  FoUow-On  program 
clement  supports  two  categories  of  activities. 


The  first  category  is  directed  energy  systems.  Directed  energy  systems  could  provide  an  impor¬ 
tant  capabiUty  in  the  new  geopoUtical  environment  as  weU  as  provide  options  for  new  missions. 


SDIO  estimate  of  the  acquisition  cost  for  a  1,000  BP  constellation  is  $9.9  billion  in  FY  1988  omstant 

’For  forther  details,  see  the  Secretary’s  March  1992  Report  To  Congress  on  Conceptual  and  Burden  Sharing 
Issues  Related  To  Space-based  Ballistic  MissUe  Defense  Interceptors. 
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One  of  the  most  stressing  threats  to  be  faced  in  the  years  ahead  is  die  addition  of  chemical  and 
biological  submunitions  to  dieater  missiles.  The  most  effective  way  to  negate  these  is  to  stop  the 
attacking  missile  before  these  munitions  can  be  d^loyed.  Because  of  the  short  bum  time  of  most 
shorter  range  theater  ballistic  missiles,  conventional  space-based  kinetic  interceptore  cannot  get  to 
the  booster  before  it  leaves  the  atmosphere.  But  ^ace  or  aiiCTaft-based  lasers,  which  can  deliver 
lethal  energy  at  die  speed  of  light,  can  get  to  die  booster.  Other  directed  energy  approaches,  such 
as  the  neutral  particle  beam  (NPB),  have  applications  to  strategic  defense  even  at  lower  power 
levels.  At  lower-than-wetpon  power  levels,  neutral  particle  beams  could  provide  the  cqiability  to 
discriminate,  perhaps  non-destractively,  warheads  from  other  materials  such  as  decoys  or  debris. 

The  second  Other  Follow-on  category  is  for  other  advanced  technologies,  and  includes  very 
advanced  interceptors,  sensors,  materials,  and  power  technologies.  This  includes  hypervelocity 
gun  projectiles,  unconventional  launch  approaches,  small  satellite  technology  and  advanced 
power  programs.  These  could  provide  technologies  for  new  elements  to  lower  costs  or  to  improve 
performance  or  robusmess,  or  to  address  new  threats  as  they  emerge.  Another  important  factor  to 
be  considered  is  the  traiisfer  of  critical  technology  to  other  military  applications  and  systems. 
Numerous  technologies  developed  under  SDIO  management  have  helped  improve  conventional 
weapon  systems  and  helped  reduce  development  or  production  costs. 


Finally,  SDIO  maintains  an  aggressive  Innovative  Science  and  Technology  (IS&T)  and  Small 
Business  Innovative  Research  program  (SBIR).  $127  miUion  is  being  invested  in  FY  1993  in 
IS&T  and  SBIR  in  the  Research  and  Support  Program  Element.  SDIO  receives  tremendous  lever¬ 
age  from  this  type  of  research.  A  small  investment  by  SDIO  frequently  encourages  additional 
Service,  state  or  university  investment.  SDIO  supports  700  innovative  research  and  SBIR  pro¬ 
grams  at  about  100  universities  and  150  small  business  in  44  different  states.  The  average  con¬ 
tract  in  these  areas  is  for  $200,000  and  supports  about  4  to  5  people. 


All  too  often,  technology  invented  in  America  is  first  incorporated  into  new  products  in  Japan  and 
elsewhere.  For  this  reason,  SDIO  has  established  what  many  believe  is  the  best  technology  trans¬ 
fer  program  in  government.  In  this  regard,  Gerald  Montgomery,  President  of  AbTech  Corpora¬ 
tion,  stated  “Of  all  the  organizations  we  have  encountered  who  claim  that  they  are  responsible  for 
transitioning  technology,  yours  is  the  first  that  has  actually  helped  us  achieve  practical  results.”  A 
recent  issue  of  R&D  Magazine  featured  SDI  technology  transfer  efforts  and  elicited  over  350 
responses  for  more  information  from  SDIO.  Dr.  Douglas  Mooser,  Principal  Analyst,  Congres¬ 
sional  Budget  Office,  recently  said,  “The  SDI  Technology  plications  Program  is  one  of  the 
most  dynamic  technology  transfer  programs  in  the  Federal  R&D  sector.” 

23.3  Congressional  Direction  Relating  to  Far-Term  Technologies 

In  response  to  the  congressional  direction  to  transfer  management  and  budget  responsibility  for 
far-term  follow-on  technologies  to  the  Defense  Advanced  Research  Projects  Agency  or  the  Ser¬ 
vices,  unless  the  Secretary  of  Defense  certifies  such  technology  transfers  would  not  be  in  the  U.S. 
national  security  interest,  SDIO  recommends  transfer  of  the  Free  Electron  Laser  program  to  the 
Army.  SDIO  has  transferred  a  significant  portion  of  the  theater  boost  phase  technology  program 
to  the  Air  Force  to  demonstrate  the  feasibility  of  an  airborne  laser  concept.  Other  key  follow-on 
technology  programs  will  be  retained  in  SDIO. 
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2.4  Management  Approach 

Transitioning  from  a  research,  development,  testing,  and  evaluation 

acquisition  program  dictates  a  more  stractuted  management  arrangement.  a  fonn 

Sum  of  AgrSment  (MOA)  established  between  SDIO  and  each  Service,  SDIO  is  accoun^le 

and  responsiwTfor  overall  system  performance  and  integration,  and  for 

including  architectures,  funding  aUocation,  and  acquisition  strategy.  Under  SDIO 

Services  will  acquire  the  elements  using  their  existing  management  infrastructure  and  acquisition 

policies  and  procedures. 


As  reflected  in  the  MOA,  the  Director,  SDIO  and  the  SDI  AcquisiUon  EsOTUve  is  res^Me 
and  accountable  to  the  Secretaty  of  Defense  and  to  the  Under  Secietaiy  of  Defenre  for  ^ 
tion  for  the  architecture  and  acquisitions  of  strategic  and  theater  imssile  ^fense  systems.  D  y- 
day  execution  of  the  strategic  and  theater  programs  is  the  responsibihty  °  , 

-  to  be  called  the  General  Manager  --  who  will  report  to  the  Director,  SDIO.  With  from 

the  systems  engineering  and  integration  contraaor,  he  will  be  responsible  for  overall  cor^gura- 
tion  management,  system  configuration  control,  and  overall  battle  management,  command,  con- 
trol,  and  communications  system  development. 

Each  of  the  Military  Departments  has  centralized  its  program  execution  activities  under  a  single 
Program  Executive  Officer  (PEO)  accountable  to  the  Service  Acquisition  Executive  to  emme  a 
smooth  development  process  that  integrates  across  Service  lines,  but  within  the  framework  of  the 
normal  Service  processes,  procedures,  and  regulations.  Service  element 

report  to  the  PEOs  and  execute  their  programs  in  accordance  with  direction  that  flows  from  the 
General  Manager. 


2.5  Conclusion 

The  Department  of  Defense  continues  to  emphasize  the  priority  of  buUding  u^n  the  Missile 
Defense  Act  of  1991  to  form  a  bipartisan  base  of  support  for  developmg  and  deploymg  d^nses 
against  limited  ballistic  missile  attacks  for  the  American  people,  our  forces  a^ad  md  our  fnenik 
and  allies.  While  there  have  been  some  adjustments  resulting  from  the  FY IW  I^fense  Authon- 
zation  Act,  the  basic  programs  and  objectives  set  in  place  by  the  MDA  are  still  valid. 


The  modified  strategy  discussed  here  reflects  the  changes  in  the  basic  program  logic  set  forth  m 
our  July  2,  1992  plan,  which  was  endorsed  by  Congress  as  a  low-to-moderate  mk/concurrency 
program.  The  revised  plan  stretches  out  the  program  for  deploymg  an  initial  defense  of  ffie 
United  States  by  about  18  months  to  2004,  whfle  continuing  to  plan  for  an  option  to  field  a  contin¬ 
gency  capability  in  2000,  should  the  threat  indicate  that  such  an  option  is  warranted. 

The  Department’s  strategy  also  includes  a  follow-on  technology  and  research  program  to  provide 
alternatives  and  options  for  responding  to  future,  advanced  threats.  It  does,  however,  reduce  the 
nation’s  directed  energy  weapons  funding  to  the  lowest  level  m  over  20  years  and  reduces  to  a  fol¬ 
low-on  technology  demonstration  program  the  R&D  efforts  to  provide  an  option  for  space  based 

interceptors. 
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Chapter  3 

Program  Element  Descriptions 


This  chapter  responds  to  subparagraph  (b)(2)  of  Section  2^ 

tion  Act  for  Fiscal  Years  1990  and  1991  (PubUc  Law  101-189),  which  r^ests  A  detailed 
description  of  each  program  or  projert  which  is  indued  m 

which  otherwise  relates  to  defense  against  strategic  ballistic  missiles,  includmg  .  . 

ation  of  each  such  program  or  project  and  an  assessment  as  to  when  each  can  be  ^ught  to  the 
stage  of  foil  scale  engineering  development  (now  engineering  and 

(assuming  fonding  as  requested  or  programmed)”  and  to  subparagrqA  (b)(4)  w  *®^  j 

explanation  of  the  relationsh^  between  each  such  [deployment]  phase  and  each  program 
project  associated  with  the  proposed  architecture  for  that  phase. 


3.1  Introduction 

Four  major  program  elements  are  used  to  integrate  all  Strategic  Defense  Initiative  projeas.  A 

descriptiin  of  the  four  Program  Elements  is  provided  m  section  3.2  and  Table  3-1 

programs,  projects,  and  activities  funded  through  these  program  elements,  with  a  description  of 

their  mission,  functions  and  deployment  phase. 


3.2  SDI  Program  Elements 

3J.1  Program  Element:  0603215C  -  LimUed  Defense  System 
The  Limited  Defense  System  (LDS)  PE  includes  programs,  projects,  and  activities  (and  support¬ 
ing  programs,  projects,  and  activities)  which  have  as  a  primary  objective  the  development  of  sys- 
te^,  exponents,  and  architectures  for  a  deployable  anti-baUistic  missile  systein  that  is  capab  e 
of  pmviding  a  highly  effective  defense  of  the  United  States  against  lirmted  ballistic  missile 
threats,  including  accidental  or  unauthorized  launches  or  Third  Country  attacl^.  For  purposes  of 
planning,  evaluation,  design,  and  effectiveness  stupes, 

Lke  into  consideration  both  the  current  limitations  of  the  AnU-Baliisttc  Misstie  (ABM)  Treaty 
modest  changes  to  the  Treaty’s  numerical  limitations  and  its  limitations  on  the  use  of  space-based 

sensors. 

Activities  within  the  LDS  PE  are  focused  on  developing  highly  effective  defenses  including  pos¬ 
sibly  several  ground-based  interceptor  sites  and  space-based  sensors  to  protect  the  entire  Umted 
States  including  Alaska  and  Hawaii,  against  ballistic  missile  attacks  consistmg  of  up  to  severe 
tens  of  reentry  vehicles  (RVs).  Within  this  LDS  ffamewoik  m  ABM  Treaty-  compliant  ballistre 
missile  defense  system  located  at  a  single  site  withiri  the  U^. 

with  the  Missile  Defense  Act  of  1991  and  its  amendment  m  the  FY93  Authorization  Act.  Devel¬ 
opment  for  follow-on  sites  and  Brilliant  Eyes  is  also  included. 
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Within  this  Program  Element  there  are  essentially  three  categories  of  activity:  System  Develop¬ 
ment;  Risk  Mitigation,  Hedges,  and  P^I;  and  Threat  Evaluation,  Phenomonology,  and  Other  Sup¬ 
port. 

The  Systems  Development  category  is  made  iq)  of  those  activities  that  directly  constitute  formal 
development  of  the  LDS  system,  including  systems  engineering,  command  and  control,  systeim 
testing,  and  site  preparation  and  constraction.  These  are  the  principal  activities  mat  ctmpnse  e 
Major  Defense  Acquisition  Programs  (MDAPs)  subject  to  oversi^t  by  the  Defense  Acquisition 
Executive. 

The  second  category  of  Risk  Mitigation,  Hedges  and  P^I  constitutes  the  technology  program  in 
direct  support  of  the  U3S  development  effort.  These  activities  include  efforts  to  develop 
improved  passive  sensors,  enhanced  signal  processing  techniques,  and  lighter  and  smaller  inter¬ 
ceptor  components.  Development  of  the  Ground-Based  Suiyeillance  and  Trackmg  System 
(GSTS)  was  included  in  this  category.  This  program,  a  risk  mitigation  alternative  sensor  for  me 
cueing  of  Ground  Based  Interceptors,  could  not  be  continued  within  me  funding  levels  provided. 


The  remaining  category,  Threat  Evaluation,  Phenomonology,  and  Omer  Supjrort,  is  to  evaluate  the 
threat,  to  improve  me  understanding  of  key  phenomonology,  particulwly  wim  respect  to  me  dis¬ 
crimination  problem,  and  to  provide  omer  critical  support  activities,  including  necessa^  targets 
and  sensors  required  for  testing.  These  efforts  focus  on  improved  sensor  technologies  for  target 
discrimination  and  for  developing  realistic  targets  for  testing  me  system. 


322  Program  Element:  0603214C  Spaced-based  Interceptors 

The  Space-Based  Interceptor  Program  Element  includes  programs,  projects,  ^d  activities  m^ 
have  as  a  primary  objective  me  conduct  of  research  on  space-based,  kinetic  kill  interceptors,  such 
as  Brilliant  Pebbles,  mat  could  provide  an  overlay  to  ground-based  ABM  interceptors. 

Although  not  a  part  of  me  initial  limited  defense  system,  space-based  interceptors  offer  the  poten¬ 
tial  for  a  cost-effective  means  of  providing  highly  effective  protection,  on  a  global  basis,  against 
limited  missile  attack.  This  Program  Element,  which  previously  included  systems  development, 
risk  mitigation  and  scientific  studies  towards  spaced-based  interceptors,  has  been  realigned  to 
continue  Brilliant  Pebbles  (BP)  research  as  an  extended  demonstration/validation  program  geared 
towards  a  future,  follow-on  option  for  ballistic  missile  defense. 


32.3  Program  Element:  0603217C  Other  Follow-On  Systems 
The  omer  FoUow-On  Systems  Program  Element  includes  programs,  projects,  and  activities  mat 
have  as  a  primary  objective  me  development  of  technologies  capable  of  supporting  systems,  com¬ 
ponents,  and  architectures  that  could  produce  highly  effective  defenses  in  me  future.  Rejects 
funded  in  this  Program  Element  lay  the  foundation  to  develop  defensive  systems  mat  provide  sig¬ 
nificant  added  perfomiance  c^abiliiies  for  countering  potential  future  threats  mat  may  well 
increase  in  bom  number  and  sophistication.  This  Pro^am  Element  includes  two  categones  of 
effort;  Directed  Energy  and  Omer  Advanced  Technologies. 
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The  Directed  Energy  efforts  are  pursuing  high-energy  laser  and  particle  l»am  technologies  which 
will  support  the  development  of  systems  enable  of  near-speed-of-light  intercept,  mteracttve  tar¬ 
get  discrimination,  and  continuous  worldwide  coverage. 

Included  in  the  technologies  being  investigated  are  advanced  sensors  imd  intercepors.  pe  sensor 
efforts  focus  on  demonstrating  acquisition,  tracking,  and  discrimii^ion  c^abilities  from  sm^ 
sensor  platforms.  Advanced  interceptor  technology  includes  research  in  the  field  of  hypervelocity 
projectiles  with  a  focus  on  gun-launched  projectiles  that  use  electricity  arid  ma^etism  to  acceler¬ 
ate  projectiles  to  very  high  speeds  sufficient  to  destroy  an  attacking  missile  on  irripact.  This  tech¬ 
nology  offers  a  multiple-shot  cipability,  a  reusable  launcher,  and  low-cost  projectiles. 


Other  FY1993  efforts  will  focus  on  advanced  power  and  power  conditioning  syste^.  and  Single 
Stage  Rocket  Technology  (SSRT),  previously  known  as  Single  Stage  To  Orbit  (SSTO). 


3,2.4  Program  Element:  0603218C  Research  and  Support  Activities 

The  Research  and  Support  Program  Element  contains  th^  categories  of  activities;  Research, 
General  Test  And  Evaluation;  and  Program  Support  for  activities  in  one  or  more  of  the  other  pro¬ 
gram  elements.  The  Research  category  was  markedly  reduced  in  1992  by  ali^g  the  efforts 
more  closely  with  program  objectives  of  the  other  Program  Elements  and  fundmg  that  research 
from  those  Program  Elements.  The  remaining  efforts  focus  on  explormg  innovative  science  and 
technologies  of  potential  interest  to  ballistic  missile  defense  and  continued  mteUigence  efforts  to 
characterize  the  evolving  ballistic  missUe  threat  and  potential  countermeasures  to  missile  defense 

systems. 

General  Support  includes  general  studies  and  overall  management  support.  This  category  pays  for 
management  support  to  SDIO  as  well  as  salaries,  buildings,  and  basic  management  support  within 
the  executing  services  and  agencies.  In  compliance  with  Congressional  limitations  on  sup^rt  ser¬ 
vices  imposed  in  the  1993  Authorization  Act,  management  support  was  reduced  by  15%  from 
requested  levels. 


32.5  Program  Element  Status  Summary 

Table  3-2  provides  a  summary  listing  of  the  programs  and  projects  by  Prograin  Element  and  the 
realigned  FY1993  planned  budget  levels.  A  narrative  description  and  a  technical  assessment  of 
each  program  and  project  is  provided  in  Appendix  to  this  report.  Table  3-3  provides  a  summary 
relating  the  next  program  milestones  for  major  programs  and  the  estimated  costs  to  achieve  these 

milestones. 
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Tabl«  3-1 

Correlation  Of  GPALS  Punc±ional  Areas  And  SDI  Program  Si^iport 
Activities  With  Projects,  Program  Klemants,  And  Possible 

D^loyment  Phases  _ 


OPALS  Functional 
Araaa  And 

Program  St^jport 
Activitiaa 

Program  Elenanta 

a 

paploym 

PALS 

mt  Phaaaa 

Project a 

IDS 

8BI 

roUcw- 

OQ 

Raaaarcb 

And 

Support 

Ixatial 

Potential 

Follow-on‘ 

Sanae  An  Attack 

1101  Paaaiva  Sanaor 

1102  Radar 

1103  Laaar  Radar  Technology 

110  4  Signal  Prooaaaing 

1105  Die  crimination 

1106  Sanaor  Studiaa 

1110  Sanaor  Intagration 

1601  1ST 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

2102  Brilliant  Eyaa 

2103  CSTS 

2104  GSBR 

• 

• 

• 

• 

• 

3109  Syatacn  Security 

3110  Survivability  Eng 

3111  Survaillanoa  Eng 

3307  XQA  /  AST 

• 

• 

• 

# 

• 

• 

• 

Control, 

Oparato,  And 
Intagrata 

1403  Cocputar  Eng 

1405  Cocfttmicationa  Eng 

1601  1ST 

2300  Cooinand  Canter 

2304  Software  Eng 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Engaga  And 

Daatroy  - 

Stratagic 

1208  Diacriroinating  Interceptor 

1209  Endo  Tacii 

• 

• 

• 

• 

• 

2202  GBI 

2205  Brilliant  Pabblaa 

• 

• 

• 

Engage  And 

Daatroy  - 

Follow-on 

. 

1201  Int  Coxtp  Tech 

1202  Esco  lAlAP 

1204  Int  Stuc^  £  Analyaia 

1212  D-2  Program 

• 

• 

• 

• 

• 

• 

• 

• 

1301  FEL 

1302  Cbam  Laaar 

1303  WPB  Tacb 

1305  A3P  /  .FC 

1307  DE  Dmno 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1601  1ST 

1602  SBIR 

• 

• 

Support  With 

Kay  Technology 

1502  Lethality 

1503  Power  Cond 

1504  Mata  &  Structa 

1601  1ST 

2106  ATS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Tabl«  3-1 

Corr«lation  Of  6PALS  Functional  Araaa  And  SDI  Program  Siqiport 
Activitias  With  Projects,  Program  Elamants,  And  Possible 

Deployment  Phases  (Cont'd)  _ 


OPALS  Functional 

Atm*  And 

Program  Si^port 
Activltlaa 


Parform  Syatam 
Analyala, 
Enginaaring  And 
Taating 


Program  Elananta 


Projacti 


PurvivabiXity 
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Natariala  £  Ptructuraa 
Launcdi  Parvioaa 
8pac  Taat  Acta 
Tach  Sat 
Softwara  En 


OPALS 

Daploymant  Phaaaa 


Initial  Potantial 
Folloar-on 


3102 

Sya  Enginaaring 

3103 

SDI  Matrology 

3104 

ZLS 

3105 

Prod  £  Manufact\ira 

3107 

Environmantal  Siting  £ 

Facilitias 

3108 

Cjjarational  Enviromanta 

3109 

Sya  Sac  Enginaaring 

3110 

Survivability  Enginaaring 

3111 

Survaillanca  Enginaaring 

3112 

Syatama  Enginaaring  Mod 

3113 

Ground  Conmon 

3201 

Syatam  Arch 

3202 

Opa  Intarfaoa 

3203 

Thraat  Davaloproant 

3204 

Count  arxnaaauraa 

3206 

Syatam  Thraat 

3207 

Syatama  Analyaia 

3301 

Data  Cantar 

3302 

Syatam  Taat  Environmant 

3303 

Ind  T  /  E  Ovaraight 

3304 

Targata 

3306 

ARC 

3307 

ADA  /  AST 

3308 

Syatam  Sirulator 

3309 

Syatam  Taat  Plan  /  Exac 

3313 

Taat  Ranga 

3314 

Op  Taat  Support 

3310 

Taat  Facility 

3311 

Mob  Taat  Aaaata 

3312 

HTB  Support 

4000 

Cp  Support 

4302 

Tacdi  Tranafar 

4305 

Min  Acc  For  PET 
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Program  Elamant  Kay  Activitiaa 
(In  Milliona  Of  Than  Yaar  Dollars) 


Limited  Defense  System 

SystmnM  Pav»l^Enant 

3102 

Syatan  Enginaaring 

3103 

SDX  Mat 

3104 

XliS 

3105 

Manufacturing  6  Sroducibility 

3109 

Syatana  Sacurity 

3110 

Survivability  Enginaaring 

3111 

Survaillanoa  Enginaaring 

3308 

Syatacn  Simul  ator 

3309 

Syatain  Taat  /  Plan 

2300 

Contnand  Cantar 

2304 

Softwara  Enginaaring 

3112 

Syatatn  Enginaaring  Modaling 

2102 

BE 

2104 

(3BR 

2202 

GBI 

4201 

Syatafn  Enginaaring  Mgmt 

Risk  Mitigstionr  Brndges  And  P 

1101 

Paasiva  Sanaora 

1102 

Radar 

1104 

Signal  Prooaaaing 

1201 

Intaroeptor  Cocf>onant  Tacb 

1202 

Intaroaptor  Intagration 

1204 

Intarcaptor  Studiaa 

1208 

Diacriminating  Intaroaptor 

1209 

Endo  Tachnology 

1405 

Conm  Enginaaring 

1503 

PoKar 

1504 

Matariala  £  Structuraa 

2103 

GSTS 

1403 

Conp  Enginaaring 

1701 

Launch  Sarvicaa 

rhraat 

Evslustion,  Phanomanologry 

And  Othsr  Support 

1105 

Di  a  crimination 

1106 

Sanaor  Studiaa  £  Exp 

1110 

Sanaor  /  Intagration 

1501 

Survi vabil i ty 

1502 

Lathality 

3102 

-  Syatacn  Enginaaring 

3304 

Targata 

3307 

AST 

3207 

Syatacn  Analyaia 

4000 

Oparational  Sx:pport 

Subtotal 


Subtotal 


Subtotal 


71.184 

2.350 

2.920 

8.839 

12.295 

.400 

4.950 

7.398 

31.215 

52.348 

6.425 

10.770 

241.000 

90.355 

142.400 

12i222 

€97.122 


21.780 

10.305 

18.510 

14.985 

141.242 

7.500 

0.200 

18.910 

11.285 

0.825 

11.065 

10.500 

3.720 

30^015 

300.902 


88.633’^ 

141,744 

48.670 

25.160 

4.725 

21.075 

€7.370 

37.830 

12.200 

31.993 

479.400 


*  Inclvidaa  MUCCN 
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Program  Blomant  Ray  Activitiaa 
(In  Millions  Of  Than  Yaar  Dollars) 


Title 


FY  93 


Limited  Defense  System  (Cont  *d) 

Critical  Support  Activitl## 

3115  SyMt«n  Engineering 

3201  hrdb  Studiee 

3202  0p»  Interfeoe 

3301  Date  Center a 

3302  WTB 

3303  T  4  E  Planning 

3306  XRC 

3310  Teat  Facility 

3311  Mobile  Teat 

3312  NTS  Support 

3313  Teat  Range 

3314  Op  Teat  Support 

4000  Op  Support 


SubtotsJ. 


IDS  Total 


5.020 

4.170 

8.191 

10.000 

91.060 

3.758 

17.020 

25.320 

16.410 

7.446 

19.965 

0.925 

12.015 

221.300 

1,698.724 


Space  Based  Interceptors 

Sywtmms  DeveJopmont 

2205  Brilliant  Pebblea 

4000  Operational  Support 


Subtotal 


245.960 

20.040 

266.000 


Threat  Evaluation,  Phenomenology, 
And  Other  Support 
1502  Lethality 


Subtotal 


8BI  Total 


270.000 
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Tabl*  3-2  (Cont'd) 

Pro9Tain  Elooisnt  K*y  Activities 
(In  Millions  Of  Then  Year  Dollars) 
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Tabl«  3-3 

Batiinat*d  Funding  Il*cpair«d  To  HMt  Itoxt  Mil«»ton« 
(In  Millions  Of  Th*n  Y^•r  Dollars) 


Chapter  4 


Chapter  4 

Program  Funding 


Program  Funding 


This  chiq)ter  responds  to  subparagraph  (b)(8)  of  the  National  Defo^ 

nd  1991  (Pubifc  Law  10W89),  ^  requests  “Details  legaidmg  toding  ^ 

projects  for  the  Strategic  Defense  Initiative  (including  tte  amounts 

made  available  for  obligation  after  undistributed  reductions  or  other  ofbettmg  reducUons  were 
carried  out),  as  follows: 

(A)  The  level  of  requested  and  impropriated  funding  provided  for  the  a^nt  fiscal  year  for 
each  program  and  project  in  the  Strategic  Defense  Initiative  budgetary  presentation 

materials  provided  to  the  Cwigress. 


(B)  The  aggregate  amount  of  fimding  provided  for  previous  fiscal  years  (including  the  cur¬ 
rent  fiscal  year)  for  each  such  program  and  project. 

(C) The  amount  requested  to  be  appropriated  for  each  such  program  and  project  for  the 
next  fiscal  year. 


(D) The  amount  programmed  to  be  requested  for  each  such  program  and  project  for  the 
following  fiscal  year. 

(E) The  amount  required  to  reach  the  next  significant  milestone  for  each  demonstration 
program  and  each  major  technology  program.” 


4.1  Introduction 

Table  4-1  provides  the  requested  SDI  budget  summary.  All  progr^  and  projects  dire^y  sup¬ 
porting  strategic  defense  are  listed.  Included  are  those  technology  efforts  which  sup^rt  both  stra- 
Tegic  ^d  theater  missile  defense.  The  funds  indicated  reflect  the  total  ^ds  directed  tow^  the 
technology  effort.  As  with  all  chapters  of  this  report,  funding  associated  exclusively  with  Theate 
Missile  Defense  is  not  included  but  is  addressed  in  the  sqiarate  TMDI  Report  to  Congress. 
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Program  Funding 


1101  Passive  Sensors 

1102  Microwave  Radar 

1103  Laser  Radar  Technology 

1104  Signal  Processing 

1105  Discrimination 

1106  Sensor  Studies  And  Experinwnts 
1110  Sensor  Integration 

1201  Interceptor  Cor^nent  Technology 

1202  Interceptor  Integration  Technology 
1204  Interceptor  Studies  And  Analysis 

1208  Discriminating  Interceptor 

1209  Endoatmospheric  Interceptor 
Technology 

1212  D-2  Program 

1301  Free  Electron  leaser 

1302  Chemical  Laser  Technology 

1303  Neutral  Particle  Beam  Technology 
1305  Acquisition,  Tracking,  Pointing 

And  Fire  Control  Technology 
1307  Directed  Elnergy  Demonstration 

1403  Corrputer  Engineering 
1405  Communications  Engineering 

1501  Survivability  Technology 

1502  Lethality  And  Target  Hardening 

1503  Power  And  Power  Conditioning 

1504  Materials  And  Structures 

1601  Innovative  Science  And  Technology 

1602  New  Concepts  Developfnent 

1701  Launch  Services 

1702  Special  Test  Activities 

1703  Techsat 

2102  Brilliant  Eyes 

2103  Ground  Based  Surveillance  And 
Tracking  System 

2104  Ground  Based  Radar 

2106  ATS  _ _ _ _ _ 


*  (  )  TMDI  Fxinding  For  Project 
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21 

(69) 

nr  1994 

nr  1995 

Request 

Bequest 

SDl* 

SDI* 

44 

37 

13 

17 

13 

13 

32 
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49 

37 

16 

37 

65 

60 

10 

11 

50 

55 

65 

85 

10 

0 

0 

0 

43 

38 

20 

39 

20 

25 

15 

24 

1 

1 

22 

20 

68  (6) 

80  (5) 

4  (37) 

5  (37) 

70 

60 

20 

20 

86 

68 

54  (32) 

85  (47) 
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5 

0 

25 

36 

170  (136) 

189  (154) 

0 

0 

379  (195) 

283  (143) 

0  (53) 

0  (88) 

Program  Funding 


Project  Funding  Profiln  (Cont'd) 
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52 
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6 

6 

7 

20 
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97 

82  (7) 

117  (11) 

2 
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1 

1 

19 

12 

13 

24 

3 

1 

2 

9 

16 

5 

5 

13 

27 

11 

15 

32 

14 

0 

5 

3 

194 

4 

5 

6 

37 

8 

9 

10 

60 

15 

10 

11 

126 

17  (1) 

23 

24 

15 

9 

10 

11 

39 

12 

7 

6 

13 

13  (0) 

12  (7) 

13  (9) 

627 

91 

61 

63 

20 

4 

7 

7 

432 

132  (21) 

228  (71) 

187  (77) 

68 

17 

24 

29 

663 

36 

45 

0 

15 

7 

5 

10 

24 

31 

111 

292  (9) 

44 

25  (1) 

21  (10) 

15  (15) 

12 

16 

16  (7) 

12  (12) 

12 

7 

6 

8 

G 

21 

31  (15) 

22  (23) 

0 

1 

0 

0 

1437 

265 

382  (61) 

414  (81) 

3 

2 

3 

3 

60 

1 

0 

0 

2202  Ground  Basod  BxoatJiioapharic 
Intarcsaptor  OmvmXopumrA. 

2205  Brilliant  Pabblas 


2300  Comoand  Cantar 
2304  Systam  Softwara  Enginaaring 


3102  Systam  Enginaaring 

3103  SDIO  Matrology 

3104  Intagratad  Logiatica  Si^^rt 

3105  Producdbility  4  Manufacturing 

3107  Environitiant ,  Siting  4  Facilitias 

3108  Oparational  Enviromnante 

3109  Systam  Sacurity  Enginaaring 

3110  Survivability  Enginaaring 

3111  Survaillanca  Enginaaring 

3112  Systam  Enginaaring  Modaling 

3113  G  round  Conmon 


3201  Architactura  And  Analyaie 

3202  Oparationa  Intarfaca 

3203  Intalliganca  Thraat  Davalopraant 

3204  Countarmaasuras  Intagration 

3206  Systam  Thraat 

3207  Systams  Analysis 


3301  SDIO  Tast  Data  Cantars 

3302  Systam  Tast  Environmant 

3303  Tast  4  Evaluation  Planning 

3304  Targats 

3306  CocT^utar  Rasouroas  And  Enginaaring 

3307  Airboma  Survaillanca  Tast  Bad 

3308  Systam  Siioulator  (Laval  1  And  2) 

3309  Systam  Tast  Planning  And  Exaciation 

3310  T4E  Facilitias  And  Launch  S\9?port 

3311  Mobila  Tast  Assats 

3312  Systam  Tast  Environmant  Support 

3313  Tast  Rangas 

3314  OP  Tast  Si:5Jport 


4000  Oparational  Support  Costs 


4302  Tachnology  Transfar 

4305  Miniaturizad  Acoalarators  For  PET 


*  (  )  TMDI  Funding  For  Projact 
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Chapter  5 

ABM  Treaty  Compliance 


This  chjmter  responds  to  subparagragh  (b)(6)  of  Section  224,  National  Defense  AutfioriMtion  Act 
for  Fiscal  Years  1990  and  1991  (PubUc  Uw  101-189),  which  requests  A  statement  of  the  com¬ 
pliance  of  the  planned  SDI  development  and  testing  programs  with  existing  arms  control  agree¬ 
ments,  including  the  1972  Anti-Ballistic  Missile  Treaty.” 


5.1  Introduction 

The  1972  Anti-Ballistic  Missile  (ABM)  Treaty  addresses  the  development,  testing,  ^  deploy¬ 
ment  of  ABM  systems  and  components.  It  should  be  noted  that  nowhere  does  the  ABM  Treaty  use 
the  word  “research.”  Neither  the  United  States  nor  the  Soviet  delegation  to  the  Strategic  .^s 
Limitation  Talks  (SALT  I)  negotiations  chose  to  place  limitations  on  research,  and  the  ABM 
Treaty  makes  no  attempt  to  do  so.  The  United  States  had  traditionally  drstmguwl^  research 
from  “development”  as  outlined  by  then-U.S.  delegate  Dr.  Harold  Brown  m  a  1971  statement  to 
the  Soviet  SALT  I  delegation.  Research  includes,  but  is  not  limited  to,  conceptual  design  and  lab- 
oratory  testing.  Development  follows  research  and  precedes  full-scale  testing  of  sy^ems  aiw 
components  designed  for  actual  deployment.  Development  of  a  we^n  ^tem  is  usually  associ¬ 
ated  with  the  construction  and  field  testing  of  one  or  more  prototypes  of  the  system  or  its  inajor 
components.  However,  the  construction  of  a  prototype  cannot  necessarily  be  verified  by  national 
technical  means  of  verification.  Therefore,  in  large  part  because  of  these 
the  ABM  Treaty  prohibition  on  the  development  of  sea-,  air-,  space-  or  mobile  land-based  ABM 
systems,  or  components  for  such  systems,  appUes  when  a  prototype  of  such  a  system  or  its  com¬ 
ponents  enters  the  field-testing  stage. 

The  ABM  Treaty  regulates  the  development,  testing,  and  deployment  of  ABM  systems  wlrose 
components  were  defined  in  the  1972  Treaty  as  consisting  of  ABM  interceptor  ^siles,  ABM 
launchers,  and  ABM  radars.  ABM  systems  based  on  other  physical  principles  and  mcluding  com¬ 
ponents  capable  of  substituting  for  ABM  interceptor  missiles,  ABM  launchers,  or  ABM  rad^  are 
addressed  only  in  Agreed  Statement  D.  In  order  to  fulfill  the  basic  Treaty  obUgation  not  to  deploy 
ABM  systems  or  components  except  as  provided  in  Article  HI,  this  agreed  «atement  provides  that 
in  the  event  that  ABM  systems  based  on  other  physical  principles  and  including  components 
capable  of  substituting  for  ABM  interceptor  missiles,  ABM  launchers,  or  ABM  radars  m  creat^ 
in  the  future,  specific  limitations  on  such  systems  and  their  con^nents  would  be  sub^t  to  dis¬ 
cussion  in  accordance  with  Article  XHI  and  agreement  in  accordance  with  Article  XIV  of  the 
Treaty  The  Agreed  Statement  does  not  proscribe  the  development  and  testing  of  such  systems, 
regardless  of  basing  mode.  The  SDI  Program  will  continue  to  be  conducted  in  amanner  that  fully 
complies  with  all  U.S,  obligations  under  the  ABM  Treaty. 

Research  and  certain  development  and  testing  of  defensive  systems  are  not  only  penratted  by  the 
ABM  Treaty  but  were  anticipated  at  the  time  the  Treaty  was  negotiated  and  signed.  Both  the 
United  States  and  the  Union  of  Soviet  Socialist  Republics  supported  this  position  in  testimony  to 
their  respective  legislative  bodies.  When  the  Treaty  was  before  the  Senate  for  advice  and  consent 


5-1 


ABM  Treaty  Compliance 


to  ratification,  then-Secretary  of  Defense  Melvin  Laird  advocated,  in  his  tertimony,  fliat  the 
United  States  “vigorously  pursue  a  comprehensive  ABM  technology  program,  hi  a  st^ment 
before  the  Presidium  of  the  Supreme  Soviet,  Marshall  Grechko  said  the  ABM  Treaty  places  no 
limitations  whatsoever  on  the  conducting  of  research  and  ciq^rimentaljvoik  directed  toward 
solving  the  problem  of  defending  the  country  from  nuclear  missile  strikes." 


5.2  Existing  Compliance  Process  For  SDI 

The  Department  of  Defense  (DOD)  has  in  place  an  effective  compliance  process  (established  with 
the  SALT  1  agreements  in  1972)  under  which  key  offices  in  DOD  are  responsible  for  overseeing 
SDI  compliance  with  all  the  United  States  arms  control  agreements.  Under  this  process, 
organization  (SDIO)  and  DOD  components  ensure  that  the  implementing  program  offices  adhere 
to  DOD  compliance  directives  and  seek  guidance  from  offices  charged  with  oversight  responsibil¬ 
ity. 


Specific  responsibilities  are  assigned  by  DOD  Directive  2060.1,  July  31, 1992,  “Implementation 
of,  and  Compliance  With,  Arms  Control  Agreements.”  Ihe  Under  Secreta^  of  Defense  (Acquisi¬ 
tion),  USD(A),  ensures  that  all  DOD  programs  are  in  compliance  with  United  States  arms  control 
agreements.  The  Service  secretaries,  the  Chairman  of  die  Joint  Chiefs  of  Staff,  and  agency  direc¬ 
tors  ensure  the  internal  compliance  of  their  respective  organizations.  The  DOD  General  Counsel 
provides  advice  and  assistance  with  respect  to  the  implementation  of  the  compliance  process  and 
inteipretation  of  arms  control  agreements. 


DOD  Directive  2060.1  also  establishes  procedures  for  ensuring  the  continued  conqiliance  of  all 
DOD  programs  with  existing  arms  control  agreements.  Under  these  procedures,  questions  of 
interpretation  of  specific  agreements  are  to  be  referred  to  die  USD(A)  for  resolution  on  a  case-by¬ 
case  basis.  No  project  or  program  which  reasonably  raises  a  con^liance  issue  can  enter  into  the 
testing,  prototype  construction,  or  deployment  phase  without  prior  clearance  from  the  USD(A).  If 
such  a  compliance  issue  is  in  doubt,  USD(A)  approval  shall  be  sought.  In  consultation  with  the 
office  of  the  DOD  General  Counsel,  Office  of  the  Assistant  Secretary  of  Defense  for  International 
Security  Policy,  and  the  Joint  Staff,  USD(A)  applies  the  provisions  of  the  agreements,  as  ^ro- 
priate.  DOD  components,  including  SDIO,  certify  internal  compliance  periodically  and  establish 
internal  procedures  and  offices  to  monitor  and  ensure  internal  con^iliance. 


In  1985,  the  United  States  began  discussions  with  allied  governments  regarding  technical  cooper¬ 
ation  on  SDI  research.  To  date,  the  United  States  has  concluded  bilateral  SDI  research  Memo¬ 
randa  of  Understanding  (MOUs)  with  the  United  Kingdom,  Germany,  Israel,  Italy,  and  Japan.  All 
such  agreements  will  be  implemented  consistent  with  the  United  States’  international  obligations, 
including  the  ABM  Treaty.  The  United  States  has  established  guidelines  to  ensure  that  all 
exchanges  of  data  and  research  activities  are  conducted  in  full  con^liance  with  the  ABM  Treaty 
obligations  not  to  transfer  to  other  states  ABM  systems  or  components  limited  by  the  Treaty,  nor 
to  provide  technical  descriptions  or  blueprints  specially  worked  out  for  the  construction  of  such 
systems  or  components. 


5-2 


ABM  Treaty  Compliance 


5.3  SDI  Experiments 

All  SDI  field  tests  must  be  approved  for  ABM  treaty  ooii^liance  Arougb  ^  pOD  co^liance 
review  process.  The  following  major  programs  and  e]q)eriments,  all  of  which  mvolve  ^d  test¬ 
ing,  have  been  mproved  and  are  to  be  conducted  during  die  remainder  of  FY 1993  and  Fx  1994: 
Laser  Atmospheric  Con^nsation  Experiment  (LACE);  flights  throu^out  FY  W3-1994  m  the 
Airborne  Surveillance  TestBed  (AST)  program,  a  revision  of  the  Airbom  Opncal  Adjtmct  preset; 
die  Lightweight  Exoatmospheric  Projectile  (l£AP)  HI  and  IV  flight  e^riment^  Na^  LE^ 
FTV  2-3;  SRAM  (Short-Range  Attack  Missile)  LEAP  flight  tests  1-2;  Brilliant  P^l^  Fhght 
Experiments  IM  and  IT,  BriUiant  Pebbles  Tether  Tbsts,  and  Brilliant  Pebbles  target  dcvelopi^t 
flight  tests;  High  Altitude  BaUoon  Experiments  (HABE)  and  Kestrel  experiments;  Patriot  Pre- 
Planned  Product  Improvements  (P3I);  Extended  Range  Interceptor  (ERPTT)  program  flight 
experiments;  Airborne  Atmospheric  Con^nsadon  and  Tracking  TestBed  (AACT)  c^runents  m 
the  Airborne  Laser  project;  Single  Stage  Rodeet  Technology  (formwly  caUed  d»  Sm^e^t^e- 
To-Orbit)  experiment;  TechSai-A  satellite  bus;  the  Midcourse  Space  Experiment  (MSX);^Glb 
SPY-1  radar  and  Standard  MissUe  SM  H  (Block  4)  modifications;  RAPTOR  unmanned  aend 
vehicle  (UAV)  D-1  platform  testing;  the  Pathfinder  Solar  Hectric  aircraft  Test  Platform  (SETP)  in 
the  RAPTOR/TALON  project;  Hectrothermal  Chemical  (hypervelocity)  Gun  integration  field- 
tests  at  Yuma  Proving  Grounds;  Miniature  Seeker  Technology  Integration  (MSTI)  Satellite  Devel¬ 
opment  Program  MSTI  flights  2-3;  and  the  Israeli  Arrow  interceptor  development  program  known 
as  the  Arrow  Continuation  Experiments  (ACES). 


The  following  major  projects  and  experiments  have  been  proved  for  later  years,  subject,  in 
some  cases,  to  review  of  more  completely  defined  experiments:  Deep  Space  Program  Experiment 
(Project  Clementine  flights  n  and  IE);  the  Ground-Based  Radar  (NMD  GBR-T  demval);  Topaz  U 
Flight  Tests;  and  the  Neutral  Particle  Beam  Space  Experiment  (NPBSE). 


In  addition,  the  following  data  collection  activities  continue  to  be  proved:  the  Optical  Airborne 
Measurement  Program  (OAMP)  and  High  Altitude  Observation  aircraft  (HALO  and  ARGUS); 
Cobra  Judy;  Godiva;  Cobra  Ball;  Red  Gemini  VH-Vni;  Aerotheimal  Reentry  Experiments  (ARE- 
2H  and  ARE-3);  Ultraviolet  Plume  Instniment  (UVPI)  and  Army  Background  Experiment; 
Zodiac  Beauchamp;  Red  Tigress  H-IV;  Polar  Ozone  Aerosol  Measurements  (POAM)  E  experi¬ 
ment;  TMD  Countermeasures  Mitigation  Program  (TCMP);  Space  Power  Experiments  Aboard 
Rocket  (SPEAR)  El;  Combined  Optical  Measurements  Experiment  Tests  (COMET);  Rapid  Opti¬ 
cal  Beam  Steering  (ROBS)  System  (formerly  called  the  Transportable  LADAR  System);  Project 
Caeser;  Deep  Space  Program  Experiment  (Project  aementine  Flight  I);  and  Shuttle  PaEet  Satel¬ 
lite  (SPAS)  IE.  The  following  projects  have  been  jqjproved  but  are  not  funded  for  FY  1993-94: 
Sounding  Rocket  Measurement  Program  (SRMP);  the  Firebird/Firefly  experiments;  and  the  Vehi¬ 
cle  Interactions  Program  (VIP).  The  System  Integration  Test  (SIT  1)  planned  for  FY  1993  utilizes 
Tlata  collected  by  a  variety  of  sensor  systems  for  simulation  and  integration  planning  purposes; 
follow-on  SITs  will  be  examined  for  Treaty  compliance  as  their  experiments  are  better  defined. 

The  following  projects  have  approved  activities  that  are  not  considered  to  be  in  field  testing: 
Average  Power  Laser  Experiment  (APLE);  ^ha/LAMP  Integration;  and  Hypervelocity  Gun 
(HVG)  projects.  Also,  the  National  Test  Bed  including  the  Experiment  Control  Center  (CERES) 
has  been  determined  to  be  compEant  with  the  ABM  Treaty. 
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The  following  target  development  projects  have  been  ^jproved:  Strategic  Thiget  System 
(STARS)-  Operational  and  Developmental  Experiments  Simulator  (ODES);  STO^  Ballistic 
Tactical  Target  Vehicle  (BTTV)  flights  (formerly  called  die  ERINT  Target  Sy^in  devdopment 
proiect);  and  the  Target  Development  Tests.  The  Brilliant  Pebbles  Target  Launch  Ve^cle  Demon¬ 
stration  has  been  approved  and  may  be  re-conducted.  All  SDI  launches  cot^U- 

ance  with  the  research  and  development  launch  provisions  of  the  1987  Interm^ate-Rai^ 
Nuclear  Forces  Treaty.  Such  launches  will  be  notified  to  the  Nuclear  Risk  Reduction  Center  of  ttie 

former  Soviet  Union  as  required. 


The  following  programs,  some  of  i»diich  have  not  been  sufficiently  defined 
are  not  yet  ap^oved:  Brilliant  Pebbles  flight  tests  2M.  3M,  4M,  2T.  and  3T;  Na^  4- 

11;  SRAM  (Short  Range  Attack  Missile)  LEAP  flight  tests  3-5;  Bowshock  IE;  ^  Ground-Ba^ 
Interceptor  (GBI)  (formerly  the  Exoatmospheric  Reentry  Vehicle  Interceptor  Sub^stern  or  ^S) 
flight  experiments;  Theater  High  Altitude  Area  Defense  (THAAD);  the  Grotmd-Based  ^y  of 
radars  (NMD-GBR  UOE  and  TMD-GBR);  Corps  SAM;  Brilliant  Eyes  flight  tests; 

Seeker  Technology  Integration  (MSTI)  4  experiment;  RAPTOR  UAV  D-2  testmg  and  TAWN 
kinetic-energy  kill  vehicle  (KKV)  “tethered”  ALPHA  TALON  testing  and  BCTA  attnosphenc 
flight-tests-  TechSat-A  satellite  testbed  platform  experiments;  and  the  Theater  Missile  Target  Pro¬ 
gram.  Software  upgrades  for  U.S.  Early  Warning  Radars  are  currently  under  compliance  review. 


We  are  planning  to  develop  and  deploy  theater/tactical  missile  defense  systems  to  counter  the  pr(> 
jected  threat  to  our  forces  abroad  and  to  our  allies.  Although  the  objective  of  the  ABM  Treaty  is 
to  limit  defenses  against  strategic  ballistic  missiles,  there  may  be  conflicts  between  the  Treaty  md 
tfie  development  and  deployment  of  some  of  the  theaterAactical  defense  systems  under  consider¬ 
ation.  We  are  currently  studying  this  issue. 


Currently,  no  experiment  has  been  approved  that  would  not  fall  within  the  categories  used  in 
Appendix  D  to  the  1987  Report  to  Congress  on  the  Sttategic  Defense  Initiative.  Changes  to  pre¬ 
viously  approved  experiments  require  compliance  review. 
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Other  Nation  Participation 


This  chapter  responds  to  subparagraph  (b)(5)  of  the  National  Defense  Authorization  Art  for  Fiscd 
Years  and  1991  (Public  Law  101-189),  which  requests  "The  status  of  con^tations  with 
other  member  nations  of  the  North  Atlantic  Treaty  Organization,  and  other  ^ropnate 

allies  concerning  research  being  conducted  in  the  Strategic  Defense  Imtiative  rogram. 


6.1  Consultations 

Since  the  beginning  of  the  SDI  program,  the  U.S.  has  consulted  with  friendly  nations 

on  SDI  research,  development,  testing,  and  dqiloyment  plans.  When^  SDI 
cused  toward  OPALS  in  1991,  U.S.  officials  conducted  numerous  briefings  abroad  and  m  the  U.S. 
to  inform  and  to  consult  with  our  allies  and  friends  on  this  new  direction  for  b^tic  missile 
defense.  This  consultation,  including  discussions  on  the  Global  Protection  System  (GPS)  concept 
agreed  at  the  June  1992  U.S.-Russian  Summit,  continues.  Followmg  that  Summit,  mee^gs  md 
discussions  were  held  with  both  allies  and  friends  on  the  GPS  concept  and  its  relaUonship  to  the 
GPALS  program.  Details  of  these  consultations  arc  addressed  in  Chapter  1. 


6.2  Research  Participation 

From  the  beginning  of  allied  and  friendly  nation  participation  in  the  SDI  research  effort  in  1985, 
the  U.S.  technology  base  has  reaped  many  benefits  over  a  wide  range  of  technologies.  As  m  prior 
years  the  success  of  such  participation  is  demonstrated  through  present  and  new  contractual 
efforts.  Currently,  trends  in  allied  involvement  in  the  SDI  program  are  toward  theater  missile 
defense-related  activities,  and  test  bed  and  technology  experiments.  This  contin^g  and  compre¬ 
hensive  involvement  with  allies  will  help  underpin  future  efforts,  particularly  if  and  when  aUicd 
and  friendly  nations  take  their  own  decisions  to  begin  the  development  of  missile  defenses. 


6.3  Summary  Of  Past,  Present  And  New  Efforts 

Using  established  ground  rules  for  participation,  such  as  laws  and  poHcies  pven^g  rights  to 
research  results,  SDIO  has  eiigaged  and  continues  to  engage  m  a  wide  variety  of  efforts  with 
allied  and  friendly  nations’  governments  and  research  entities.  A  summary  of  the  past,  present  and 
recently  begun  efforts  follows: 
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Country 

Past  And  Present  Efforts 

New  Efforts 

France 

Sensors,  Theater  Defense  Architectures, 
Fiee-clectron  Lbscts,  Klystrons,  Rocket 
Pn^ulsioQ  Components  And  Casings 

Extended  Air  Defense  Simulations 

Germany 

Pointing  /Ikacldng,  Optics,  Lethality  And 
Ihrget  Hardening,  Electron  Lasers,  Theater 
Defense  Architectures,  Infrared 
Phenomenology 

None  (Discussions  On  Extended 

Air  Defense  Test  Bed) 

Israel 

Electrochemical  Propulsion, 
Magnetohydrodynamics,  Shortwave 

Chemical  Lasers,  ATBM  Interceptors 
(ARROW),  Test  Bed,  Theater  Defense 
Architectures 

arrow  Continuation 

Experiments  (ACTES),  Tfest  Bed 
Experiments 

Japan 

Superconducting  Magnetic  Energy  Storage, 
Josephson  Junction  Microprocessor, 

Diamond  Optics,  Electric  Propulsion, 

Western  Pacific  Architecture  Study 

Nelberlands 

Theater  Defense  Archilectm-e, 
Electromagnetic  Launchers 

Extend  Electromagnetic  Launcher 
MOA  For  Another  Five  Years 

UK 

i 

Optical  /  Electron  Computing,  Thyratrons, 

Ion  Sources  And  Power  Conditioning, 
Electromagnetic  Launchers,  Optical  Logic 
Arrays,  Countermeasures  And  Penetration 
Aids,  UK  Test  Bed,  Theater  Defense 
Architecture  Analysis 

Advanced  Lethality  Technology 

Belgium 

Theater  Defense  Architecture,  Laser 
Algorithms,  Mosaic  Array  Data 

Compression  And  Processing  Module 

Canada 

Power  System  Material,  Particle 

Accelerators,  Theater  Defense  Architecture, 
Sounding  Rockets 

Denmark 

Magnetic  Optics  For  Free  Hectron  Laser 
Beam  Steering 

Italy 

Cryogenic  Induction,  Superconducting 
Magnetic  Energy  Storage,  Millimeter- wave 
Radar  Seeker,  Theater  Defense  Architecture, 
Smart  Electro-optical  Sensor 

Russia 

(No  Previous  Efforts) 

_ _ _ _ _ 

Electric  Thrusters,  TOPAZ 
Thermionic  Nuclear  Reactor, 
Tacitrons 
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6.4  Summary  Of  Participation 

The  annual  funding  for  all  research  efforts  with  aUied  and  ftiendly  nations  constitutes  2-3%  of 
SDIO’s  budget.  Cumulatively,  since  this  participation  began  in  1985,  almost  $800  million  have 
been  invested  in  these  programs.  About  20%  of  this  total  value  has  been  funded  by  foreipi  paitic- 
ibants  through  various  cooperative  research  programs.  The  SDIO  is  currendy  eiigaged  in  a  num¬ 
ber  of  additional  exploratory  discussions  with  the  goal  of  promoting  continued  foreign  techmeal 
contributions  to  the  ballistic  missile  defense  effort. 
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This  chapter  responds  to  subparagraph  (b)(7)  of  Section  224  of  the  National  Defense  Authoriza¬ 
tion  Act  for  Fiscal  Years  1990  and  1991  (PubUc  Uw  101-189),  which  lequcrts  A  ^ew  of  pos¬ 
sible  countermeasures  of  the  Soviet  Union  to  q)ecific  SDI  programs,  an  estmMte  of  die  tone  and 
cost  required  for  the  Soviet  Union  to  develop  each  such  countermeasure,  and  an  cvaluauon  of  the 
adequacy  of  the  SDI  programs  described  in  the  report  to  respond  to  such  countermeasures. 


7.1  Introduction 

In  recognition  of  the  changing  international  security  environment,  the  countermeasures  program 
has  intensified  its  focus  on  the  Third  World  while  continuing  to  investigate  potwtiaJ  Common¬ 
wealth  of  Independent  States  (QS)  responses  to  U.S.  BMD  architectures.  TTie  SDI  Countermea¬ 
sures  Integration  (CMI)  Program  has  directed  most  of  its  efforts  to  exammmg  the  less 
sophisticated  counters  that  could  be  taken  to  defeat  ground-based  missUe  defense  systeim.  Cen¬ 
tral  to  these  efforts  has  been  the  gathering  of  data  on  the  technologies  and  resources  available  to 
the  world  at  large,  particularly  with  the  demise  of  the  Soviet  Union.  Having  identified  several 
potential  relatively  simple  counteimeasures,  the  CMI  Program  is  moving  to  evaluate  and  verify 
their  credibility  and  impact  on  the  OPALS  elements.  The  emphasis  in  this  report,  however,  is  on 
the  strategic  missile  systems  and  the  countermeasures  they  might  employ,  princip^y  against  the 
NMD  segment  of  OPALS.  Work  on  theater  missile  defense  countermeasures  is  discussed  m  the 
separate  report  on  the  Theater  Missile  Defense  Initiative. 


7.2  The  Commonwealth  Of  Independent  States 

While  the  breakup  of  the  Soviet  Union  has  reduced  the  likelihood  of  a  deliberate  massive  ballistic 
missile  attack  against  the  United  States,  continuing  turmoil  in  the  former  Soviet  Union  has 
increased  the  risk  of  ballistic  missile  and  related  technologies  proliferation.  To  date,  the  major 
emphasis  of  the  non-TMD  countermeasures  effort  has  been  on  analyzing  the  capabilities  of  the 
Russian  Federation  as  the  principal  successor  nuclear  power.  Continuing  studies  of  Russian  indus¬ 
trial  capabilities  have  shovm  a  decreasing  abUity  to  field  advanced  counteimeasures  on  current 
and  projected  missile  systems  in  the  next  decade.  Expectations  m  that  only  those  countermea¬ 
sures  postulated  to  be  on  cuirenUy  fielded  systems,  with  perhaps  mmor  changes,  will  be  available 
in  the  GPALS  deployment  epoch.  Should  relations  between  the  United  States  and  Russia  deterio¬ 
rate,  Russia  may  consider  and  possibly  pursue  countermeasures  leading  to  a  future  usability  to 
reconstitute  their  offensive  forces. 

The  earlier  export  of  such  missOe  systems  as  the  Scud,  along  with  the  general  availability  of  bal¬ 
listic  missile  technology,  have  made  Russian  expertise  in  system  modification  a  valuable  com¬ 
modity  in  the  Third  World.  The  result  of  these  circumstances  is  a  growing  concern,  even  by  the 
Russians  themselves,  that  such  technologies  and  expertise  may  be  the  source  of  missile  defense 
countermeasures  in  the  Third  World  for  years  to  come. 


7-1 


Countermeasures 


7.3  Countermeasures  Evaluation  And  Criteria 

The  CMI  Program  has  begun  identifying  potential  countermeasures  to 

ing  1992.  The  initial  round  of  the  Red/Blue  exercise  has  commenced  with  Ae  Red  Team  do^a 
vulnerability  analysis  of  the  NMD  architecture.  A  smaU  number  of  potential  counters  have  l^n 
identified  and  further  analysis  to  determine  their  credibility  is  underway.  An  ^  Jtional  “ 
the  NMD  Red/Blue  exercise  will  be  conducted  in  1993.  By  understanding  the  m  rmge  of  possi¬ 
ble  counters  to  BMD,  measures  can  be  taken  to  improve  the  performance  and  effecttveness  or  me 

defense. 


During  1992  the  CMI  Program  conducted  several  successful  experiments  to  test  couritetr^asure 
concepts.  Most  notable  was  the  FIREBIRD  IB  and  the  Countermeasures 
ment  missions.  These  experiments  included  the  use  of  reentry  vehicle  naasking 
objects  and  provided  significant  data  on  flight  dynamics,  high  altitude  physics  and  chermcal  envi¬ 
ronments. 


7.4  Summary  And  Conclusions 

During  1992,  the  SDl  Countermeasures  Program  continued  to  analyze  potential  counteme^ures 
to  BMD  systems  and  architectures  but  in  a  new  context  from  previous  years,  '^e  a  drastically 
different  world  situation  faces  us,  there  are  still  significant  numbers  of  strategy  syste^  of  con¬ 
cern  to  the  United  States.  These  systems  and  the  potential  countermeasures  that  could  be  us^ 
with  them  in  an' accidental  or  intentional  attack  remain  a  serious  threat  to  the  United  States  arid  the 
effectiveness  of  a  national  missile  defense  system.  The  CMI  Program  will  contmue  to  coordmate 
with  GPALS  element  and  system  designers  to  ensure  that  deployed  defenses  can  respond  enec- 
tively  to  a  wide  variety  of  counters. 
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This  chjqjter  responds  to  sul^aragraphs  (bK9)  of  Section  224  National  Defoire  AuAonza- 
tion  Actfor  Fiscal  Years  1990  and  1991  (Public  Law  101-189),  wl^h  Details  on  what 

Strategic  Defense  Initiative  technologies  can  be  developed  or  deploy^  wthin  ^  next  5  to  10 
years  to  defend  against  significant  military  threats  and  help  acconqilish  critical  mflitaiy  missions. 
The  missions  to  be  considered  include  the  following: 


(A)  Defending  elements  of  the  Armed  Forces  abroad  and  United  States  allies  ^a^  tacti¬ 
cal  ballistic  missiles,  particularly  new  and  highly  accurate  shorter-range  ballistic  mis¬ 
siles  of  the  Soviet  Union  armed  with  conventional,  chemical,  or  nuclear  warheads. 

(B)  Defending  against  an  accidental  launch  of  strategic  ballistic  missiles  against  the 
United  States. 


(C)  Defending  against  a  limited  but  militarily  effective  attack  by  die  Soviet  Union  aimed 
at  disrupting  the  National  Command  Authority  or  other  valuable  military  assets. 


(D)  Providing  sufficient  warning  and  tracking  information  to  defend  or  effectively  ev^e 
possible  attacks  by  the  Soviet  Union  against  military  satellites,  including  those  in  high 

orbits. 

(E)  Providing  early  warning  and  attack  assessment  information  and  the  necessary  surviv- 
able  command,  control,  and  communications  to  facilitate  the  use  of  United  States  mil¬ 
itary  forces  in  defense  against  possible  conventional  or  strategic  attacks  by  the  Soviet 

Union. 


(F)  Providing  protection  of  the  United  States  population  from  a  nuclear  attack  by  the 
Soviet  Union. 

(G)  Any  other  significant  near-term  military  mission  that  the  jq^Ucation  of  SDI  technolo¬ 
gies  might  help  to  accomplish.” 

and  subparagraph  (bXlO)  which  requests  that  “for  each  of  the  near-term  military  missions  listed 
in  paragraph  (9),  the  report  shall  include  the  following; 

(A)  A  list  of  specific  program  elements  of  the  Strategic  Defense  Initiative  that  are  pertinent 
to  such  missions. 
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(B)The  Secretaiy’s  estimate  of  tbe  initial  operating  cq>ability  dates  for  the  ardiilectures 
or  systems  to  acconq>lish  such  missions. 


(C)The  Secietaiy’s  estimate  of  die  level  of  fiinding  necessary  for  each  jwogram  to  reach 
diose  initial  operating  ctpability  dates. 


(D)The  Secretary’s  estimate  of  the  survivability  and  cost-effectiveness 

such  architectures  or  systems  against  current  and  projected  direats  from  die  Soviet 

Union.” 


8.1  Introduction 

This  chapter  discusses  the  plication  of  SDI  technologies  to  critical  an^or  sigi^cant  military 
missions  .The  chj^ter  also  addresses  the  issue  of  the  survivability  of  proposed  defensive  systems. 

8.2  SDI  Technologies  And  Illustrative  Military  Missions 

This  section  addresses  significant  military  missions  Aat  SDI  technologies  rm^t  help  to  accom- 
plish.  Significant  military  missions  include  air,  maritime,  ground,  and  space  defense. 


82.1  Air  Defense 

The  North  American  air  defense  mission  encompasses  surveillance,  warning,  interception,  and 
identification  or  negation  of  unknown  aircraft  and  cruise  missUes  that  penettate  the  air  defense 
identification  zone.  Systems  that  contribute  to  the  air  defense  mission  in  the  North  A^riCM  con¬ 
tinent  include  the  Joint  Surveillance  System  network  or  Air  Force  and  Federal  Aviation  Adminis¬ 
tration  radars,  the  Distant  Early  Warning  Line/North  Warning  system  radars  ^ross  md 

Canada,  Over-the-Horizon  Backscatter  radar.  Airborne  Warning  and  Control  System  (AWACb) 
aircraft,  and  fighter-interceptors  on  continuous  alert.  SDI  technologies  could  significantly 
improve  air  defense  mission  efficiency  and  effectiveness,  especially  against  future  threats. 


North  American  air  defense  assets  operate  as  a  system,  with  one  type  of  surveiUance  asset  corn- 
pensating  for  the  deficiencies  of  others.  Interceptor  aircraft  assist  fixed  surveillance  sensors  m 
identifying  all  tracks  of  incoming  aircraft.  In  some  cases,  AWACS  aircraft  md  mterceptois  per¬ 
form  surveillance  when  transient  g^  occur  in  radar  coverage.  If  fixed  or  aira^-based  sensors 
had  greater  capability,  interceptors  could  be  employed  more  effectively  and  efficienuy.  Inqirove- 
ments  in  sensor  range,  data  processing,  and  operating  efficiency  would  greatly  facilitate  the  air 
defense  mission. 

Because  aircraft  can  be  diverted  to  many  possible  targets,  discerning  the  objectives  of  an  air- 
breathing  attack  is  difficult.  However,  broad  patterns  of  mass  raids  can  be  revealed  if  information 
from  multiple  sensors  can  be  assimilated  simultaneously.  SDI’s  advices  in  st^ivable  communi¬ 
cations  and  distributed  computation  could  significantly  improve  raid  recognition,  attack  assess¬ 
ment,  and  efficient  assignment  of  interceptors. 
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ment,  and  efficient  assignment  of  interceptors. 

The  North  American  air  defense  surveillance  mission  could  obtain  substantial  benefit  from  a  vari¬ 
ety  of  SDI  efforts.  SDI  electrical  power  projects  could  provide  long-tero  energy  sources  for  un«- 
tended  ground-based  radar  systems.  Battle  management  and  communications  systems  wittun  Ae 
SDI  Program  could  facilitate  sensor  data  fusion  and  attack  assessment.  Inq)to^ments  m  a^aft- 
based  compact  data  processing  and  sensor  operations  could  ^atly  enhance  aJ*o^  s^eiUana 
of  air-breathing  threats.  Survivable,  high-data-rate  communication  systems  could  help  mamtam 
connectivity  among  Ae  air  defense  regions  and  improve  Ae  allocation  of  interceptors  and  sensors 
within  and  among  regions. 


Tactical  air  defense  in  a  Aealer  of  operations  is  closely  integrated  wiA  Theater  Missile  ^fense 
(TMD)  and  includes  sensois  such  as  Ae  AWACS  and  other  (non-TMD)  mobile  ground-based 
radars.  These  sensors  provide  early  warning  and  engagement  control  of  Ak  Force  ^  defense  m 
Army  anti-aircraft  surface-to-air  missUe  systems  such  as  the  PATRIOT  (m  its  mtt-^craft  role), 
HAWK,  Stinger,  and  Chaparral,  as  well  as  Vulcan  gun  systems.  The  current  air  defense  serisor/ 
weapon  configuration  results  m  a  highly  decentralized  command  and  control  environment,  wAch 
is  further  constrained  by  limitations  in  battle  management/command,  control  and  commumcations 
(BM/C3)  technology. 


Theater  air  defense  operations  depend  on  limited  sensor  and  BM/C3  architectures,  which  are  m 
turn  affected  by  electronic  countermeasures  and  raid  size.  Sensors  incorporating  sophisucated 
SDI  technology  would  ensure  sustained  Aeater  air  defense  operation  and  would  preclude  Ae 
operation’s  being  hampered  by  countermeasures. 


Theater  air  defense  operations  could  also  benefit  from  Ac  development  of  SDI  we^n  technolo¬ 
gies  For  example,  Ae  extension  of  air  defense  systems  to  a  more  robust  role  could  be  denved 
from  hypervelocity  gun  (HVG),  laser,  and  kinetic-kill  veAcle  experiments.  Early-warning  attack 
assessment  functions  could  benefit  from  sensor  developments.  Missile  leAality  eiAancements 
could  be  based  on  improved  lethality  and  vulnerability  analyses.  Command,  control,  and  data 
processing  could  be  improved  as  a  result  of  Ae  software  development  and  signal  data  processmg 
work  being  acconqilished  for  Ae  SDI  Program.  Reductions  m  size  and  weight  of  Ae  missile 
components  and  better  rocket  motors  and  gun  launch  components  would  result  m  both  increased 
range  and  Wgher  probability  of  kill. 


At  Ae  global  level,  SDI  computer  technologies  and  simulation  display  advances  could  help  inte¬ 
grate  air-breathing  and  missile  threat  information  necessary  to  respond  to  combined  attacks.  SDI 
kinetic  energy  interceptor  technologies  may  aUow  more  mtercepts  with  fewer  aircraft.  Sensor, 
kinetic  energy  interceptor,  and  battle  management  technologies  pursued  by  Ae  SDI  Program 
could  all  be  applicable  to  Ae  strategic  air  defense  missions. 

822  Maritime  Operations 

The  global  maritime  operations  of  U.S.  naval  units  and  fleets  in  peacetin^  and  wartime  are  criti¬ 
cally  dependent  on  surveillance,  communications,  and  Ae  ability  to  intercept  hostile  forces 
beyond  the  range  at  wAch  Ae  forces  can  actively  Areaten  fleet  umts. 
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Advances  in  communications,  multiprocessors,  intelligence  interfacing,  and  software,  from 
projects  now  under  development  in  the  SDI  Program,  should  greatly  benefit  U*S.  fleet  opwations. 
For  example,  the  SDI  battle  management  software  developed  to  track  and  intercept  hundreds  of 
ballistic  missiles  and  reentry  vehicles  (RVs)  should  be  readily  adiqrtable  to  the  Navy  s  re^- 
ments  to  perform  similar  operations  involving  seaborne  and  airborne  frietidly  and  nosttle  objects. 
Furthermore,  SDI  software  development  tools  enqiloying  artificM  intelligence  and  knowledge- 
based  technology  should  markedly  reduce  die  cost  and  time  required  to  develop  and  manufacture 
secure  and  fault-tolerant  software  for  tactical  use  in  rriaritime  operations. 

The  SDI  advanced  infrared  sensor  technology,  if  iqiplied  in  naval  aircraft  and  air  defense  nmsiles, 
could  help  fleet  defenses  keep  pace  with  advances  in  the  anti-ship  missile  (ASM)  tiireat.  Space- 
based  radar,  employing  major  advances  in  high-frequency  and  sophisticated  signal  processing 
techniques  for  extending  sensor  performance,  will  offer  a  valuable  nra  for  confronting  hostile 
forces  with  a  multispectral  surveillance,  tracking,  and  targeting  c^ability. 

Spinoffs  from  HVG  and  laser  technology  could  result  in  highly  effective  ship-based  weapons  for 
close-in  defense.  For  exan^le,  a  rapid-fire  electromagnetic  gun  (rail  gun)  that  prowls  a  low-cost 
guided  projectile  could  be  very  effective  for  defending  against  ASMs  launched  from  bombers, 
ships,  or  submarines.  Additionally,  electromagnetic  coil  launchers,  with  the  potential  to  launch 
much  heavier  aircraft  from  an  aircraft  carrier  than  currently  is  possible,  offer  a  replacement  for 
steam  catapults. 

Applications  of  SDI  laser  weapon  technology  could  provide  the  quick-kill  defense  capability 
needed  to  counter  even  the  most  advanced  ASMs.  Advances  in  developing  high-power  micro- 
wave  technologies  for  strategic  defense  may  be  applied  to  seaborne  tactical  weqwns  in  defense 
against  missiles  and  targeting  sateUites,  and  may  be  applied  to  suppression  of  enemy  ship-  and 
land-based  defensive  radars  and  command,  control,  and  communications  systems. 


82.3  Ground  Forces 

For  conventional  ground  force  operations  enemy  forces  may  deploy  a  vast  array  of  weapons, 
including  tanks,  mobUe  artillery,  armored  personnel  carriers,  and  attack  heUcoptere.  These  we^- 
ons  are  designed  to  provide  the  mobility  and  firepower  necessary  to  defeat  allied  forces.  To 
counter  these  capability,  U.S.  forces  require  a  continued  infusion  of  new  technologies  to  provide 
improved  capabilities  in  the  areas  of  firepower,  fire  control,  and  command  control,  and  communi¬ 
cations,  as  well  as  improved  power  supplies  to  enhance  the  mobile  operations  of  advanced  we^- 
ons. 


The  SDI  Program  is  developing  a  range  of  advanced  technologies  that  could  be  used  to  develop 
advanced  weapons,  support  systems,  and  control  systems  for  conventional  forces.  For  example, 
previous  SDIO  investment  in  HVG  technologies  could  provide  significant  in^rovements  m  anti- 
armor  operations.  The  HVG  could  be  capable  of  long-range,  rapid,  lethal  response  to  conven¬ 
tional  attack.  In  addition,  the  ability  to  engage  more  than  one  target  at  a  time  is  being  developed 
through  advances  in  computer-aided  and  controlled  multi-target  fire  control  systems.  TTiis  ability 
would  enhance  the  battle  management  functions  of  all  forces  and  enhance  their  efficiency  in  the 

use  of  resources. 
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The  development  of  high-power-density  power  supplies  could  provide  a  significant  benefit  to  the 
modem  ground  force,  especially  command  and  control  and  support  elements.  Irnprovements  in 
power  technology  have  led  to  the  development  of  systems  that  can  provide  sufficient  power  with 
low  noise  and/or  thermal  signatures.  U^tweight,  quiet  power  systems  would  reduce  the  signa¬ 
ture  of  critical  units,  thus  enhancing  survivability  while  meeting  power  needs. 


The  SDl  Program  also  is  developing  technologies  to  automate  the  collection,  fusion,  and  process¬ 
ing  of  massive  amounts  of  intelligence  data  on  a  near-real-ti^  basis.  'Riese  technologies  cm 
help  ensure  the  timeliness  and  availability  of  reliable  intelligence  required  to  support  mobile 
forces  on  a  battlefield. 


8J.4  Space  Defense 

U.S.  space  defense  requirements  include  space  surveillance  and  tracking,  space  defense  weapons, 
and  space  system  survivability.  Particularly  relevant  are  SDl  systems  (Brilliant  Eyes,  BriUimt 
Pebbles  technology,  Ground-Based  Interceptor,  Ground-Based  Radar)  and  technologies  for 
maneuvering  and  hardening  space  platforms. 


Additionally,  multi-spectral  focal  plane  arrays  and  on-board  processing  are  being  developed  to 
provide  global  coverage  and  multiple  track  file  maintenance.  Short-wavelength  lasers  have  direct 
potential  for  tracking  and  providing  rtqiid  images  of  satellites. 


8.3  Cost  Effectiveness  At  The  Margin 

In  past  years,  the  focus  of  the  SDl  Program  has  been  deterrence  of  a  massive  intentional  Soviet 
missile  strike.  In  the  former  U.S.-Soviet  relationship,  U.S.  planners  evaluated  prospecuve 
defenses  using  the  Nitze  Criteria  of  military  effectiveness,  survivability,  and  cost  effectiveness  at 
the  margin  (CEATM). 


Public  Law  99-145,  Section  222  (dated  November  8,  1985)  stated  that  “(B)  the  system  is  cost 
effective  at  the  margin  to  the  extent  that  the  system  is  able  to  maintain  its  effectiveness  against  the 
offense  at  less  cost  than  it  would  take  to  develop  offensive  countermeasures  and  proliferate  ballis- 
tic  missiles  necessary  to  overcome  it;.,.” 


In  the  context  of  the  previous  U.S.-Soviet  strategic  balance,  to  prevent  the  Soviets  from  adding 
systems  to  overcome  a  deployed  defense,  the  defense  had  to  be  less  expensive  to  upgrade  than  the 
offensive  weapons  the  Soviets  deployed.  In  this  context,  the  Soviets  would  have  a  reduced  incen¬ 
tive  to  deploy  extra  systems,  since  the  U.S.  could  counter  these  additions  at  less  expense. 

CEATM,  while  a  key  criterion  for  considering  the  possible  deployrnent  of  a  defense  against  a 
massive  Soviet  attack,  is  not  relevant  when  applied  to  Global  Protection  Against  Limited  Strikes 
(GPALS).  Additionally,  the  CEATM  criterion  was  originally  ^lied  to  avoid  m  unfavorable 
long-term,  offense-defense,  cost  competition  with  the  Soviet  Union.  Since  a  massive  strike  from 
the  ex-So'viet,  nuclear-capable  republics  is  considered  extremely  unlikely,  ensuring  favorable 
CEATM  is  no  longer  an  appropriate  or  relevant  criteria. 
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Nor  is  CEATM  a  useful  criteria  in  the  context  of  accidental  or  unauthorized  launch^  the 
former  Soviet  Union  repubUcs,  or  limited  intentional  strikes  from 

Soviet  Union  has  no  incentive  to  modify  its  forces  to  ensure  the  su(^ss  ° 

lized  launches--this  would  be  contradictory.  And,  with  lega^  to  intentional  or 
other  nations,  the  defensive  c^abUities  envision^  under  the  OPALS  con^t 
to  handle  the  limited  inventory  of  ballistic  missiles  these  nations  are  likely  to  have  m  the  near 

future. 

A  cost  tradeoff  more  appUcable  to  the  mission  of  defending  ag^t 

Ae  defense  relative  toXe  value  of  the  protected  assets.  For  a  st^^e  agaimt  Ae  contmentd  U^ed 
States  (CONUS),  this  means  weighing  the  cost  of  OPALS  against 

in  the  absence  of  a  defense-potentially  tens  of  millions  of  hves  and  hundreds  of  billions  or  tril¬ 
lions  of  dollars. 


8.4  Survivability 

A  critical  requirement  of  the  Nitie  criteria  from  PubUc  Uw  99- 145  is  to  ensure  tlK  fimaionM  sm- 
vivability  of  potential  baUistic  missile  defense  elements  m  a  hostile  enviro^ent.  Pubhc  Law^- 
145,  section  ^2  states:  “A  strategic  defense  system  development,  test,  and  ev^uatton  conducted 
on  the  Strategic  Defense  Initiative  program  may  not  be  deployed  m  whole  or  m  part  unless  -  0) 
the  President  determines  and  certifies  to  Congress  in  writing  that  -  (A)  the 
(that  is,  the  system  is  able  to  maintain  a  sufficient  degree  of  effectiveness  to  MfiU  its  mission 
even  in  the  face  of  determined  attacks  against  it).”  The  U.S.’s  foimer  . 

possibUity  of  defense  suppression  attacks  by  the  Soviet  Umon  on  elements  of  a  U.S.  ^ 

Se  system.  To  address  this  concern,  the  SDI  program  pursued  vigorous  development  of  jx>*  pas¬ 
sive  and  active  survivability  technologies,  methods  and  tactics.  Passive  measures  mcluded: 
hardening  the  defensive  systems  against  nuclear,  kinetic  energy,  laser,  and  RF/microwave  threats 
redundancy;  and  autonomy.  Active  measures  included  options  such  as  attack  wammg,  on-boar 
survivability  management  options ,  and  evasion/deception  tactics . 


The  defense  suppression  threat  was  an  acknowledged  critical  factor  m  Ae  design  of  defenses 
when  the  SDI  program  was  focused  on  deterring  and  disrapting  a  massive  Soviet  attack.  With  Ae 
program  focus  changed  to  defense  against  a  third  country  ballistic  imsile  threat  and  protection 
agahist  limited  accidental  or  unauAorized  attack  by  Ae  former  Soviet  Umon,  it  h^  been  mcor- 
lectly  assumed  by  some  Aat  Ae  concern  over  a  defense  suppression  attock  can  ^  completely 
relaxed.  This  position  presuj^ioses  Aat  defense  suppression  c^ability  is  ranently  beyond  Ae 
technical  and  eSnomic  capability  of  most,  if  not  all,  of  Aese  countries.  AdAtionally,  a  deferwe 
suppression  attack  has  been  viewed  only  as  a  pre^or  to  a  major  So^et  attac^  Since 
Soviet  defense  suppression  threat  was  by  far  Ae  most  stressmg,  boA  SDIO  t^at  defimtion 
efforts  to  define  Ae  threat  and  survivabUity  efforts  against  it  were  formerly  focused  entirely  m  Ae 

Soviet  direction. 


However,  an  unauthorized  limited  attack  by  a  ‘rogue’  commander  or  repubhe  of  Ae  fomier  Sovie 
Union  could  be  accompanied  by  defense  suppression  measmes  if  such  an  alreacfy  existmg  capa¬ 
bility  was  available  to  the  commander  or  republic.  Even  without  an  accompanymg  defense  sup¬ 
pression  attack,  Ae  destruction  by  U.S.  defenses  of  ballistic  missUes  and  waAeads  m  space  may 
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detonate  the  nuclear  waihead(s)  and  produce  a  hostile  (enhanced  radiation  and  prompt  nuclear) 
space  environment  in  which  remaining  defensive  systems  wotdd  have  to  operate.  In  addition, 
modest  defense  suppression  attacks  by  third  countries  are  feasible,  especially  at  the  the«er  Md 
tactical  level.  Therefore,  the  design  of  SDI  systems  and  architectures,  even  under  the  GPALS 
concq)t,  continues  to  incoiporatc  survivability  measuies. 


The  survivability  of  potential  ballistic  missfle  defense  systems  is  wisured  throu^  a  ^o-fold 
approach.  First,  broad-based  SDI  survivability  programs  arc  maintained  to  support  the  develop¬ 
ment  of  all  potential  BMD  systems.  These  efforts  include; 

-  A  Balanced  Hardening  Program,  which  develops  survivability  technologies  such  as: 
electronics  that  operate  in  hostile  environments;  hardened  communications  systems; 
and  laser/radio  firequency-jamming  mitigation  tactics.  Once  validated,  these  technolo¬ 
gies  are  available  for  system  developers  to  tailor  them  to  satisfying  system-unique 
requirements. 


-  An  Environment/Analysis  and  Simulation  program,  wherein  computer  environment 
models  are  developed  and  made  available  to  system  developers.  Operability  demon¬ 
strations  are  conducted,  and  cost-effectiveness  and  functional  assessments  are  per¬ 
formed. 


-  A  special  Theater  Missile  Defense  survivability  program  which  investigates  theater- 
specific  issues  such  as  radar  cross-section  reduction  techniques  and  protection  from 
chemical/biological  threats. 


-  A  Test  and  Evaluation  program,  wherein  proposed  systems,  subsystems,  and  compo¬ 
nents  are  subjected  to  simulated  threat  environments  in  test  simulators,  underground 
nuclear  tests,  and  space  flight  tests. 


Secondly,  the  formal  DOD  acquisition  process  demands  that  survivability  requirements  be  devel¬ 
oped  and’validated  for  each  military  system,  and  that  adequate  operational  testing  be  conducted  to 
ensure  that  systems  satisfy  those  requirements  before  they  arc  fielded.  For  SDI,  survivability 
requirements  are  developed  for  both  the  individual  defensive  elements  and  for  the  overall  defen¬ 
sive  system.  Operational  testing  or  appropriate  simulation  is  likewise  required  and  will  be  con¬ 
ducted  at  both  levels. 
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PROJECT  NUMBER:  1101 

PROJECT  TITLE:  Passive  Sensors 

PROGRAM  ELEMENTS:  0603215C  Limited  Defense  System 

0603214C  Space-based  Interceptors 

PROJECT  DESCRIPTION: 

The  project  encompasses  the  research,  development,  testing  and  acquisition  of  visible  through 
infrared  sensor  devices  and  systems  required  for  the  components  comprising  the  Global  Protec¬ 
tion  Against  Limited  Strikes  (GPALS)  systems.  Specific  research  technologies  include:  radiation 
hardened  silicone  carbide  and  beiyllium  mirrors,  visible  through  infrared  detectors,  detector  read¬ 
out  devices,  on-array  signal  processing  techniques,  optical  test  facilities  for  characterizing  and 
calibrating  sensors,  ciyocooler  development  and  life  testing  research  of  optical  systems  contami¬ 
nation  in  space,  demonstrations  of  focal  plane  components,  cost-performance-yield  models  for 
surveillance  systems,  and  integrated  advanced  sensor  demonstrations. 


PROJECT  NUMBER:  1102 

PROJECT  TITLE:  Microwave  Radar  Technology 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  over-arching  goal  of  the  Microwave  Radar  Technology  Project  is  to  develop  an  advanced 
radar  technology  base  supporting  the  performance  requirements  of  radar  system  elements  in  the 
Strategic  and  Theater  MissUe  defense  architectures.  TTie  objectives  of  this  project  are  to  provide 
the  critical  technologies  in  support  of  the  lightweight,  mobile  and  transportable  requirements,  the 
high  volume,  low  cost  component  objectives  and  the  system  level  performance  goals  of  the 
Ground  Based  Radar.  Technical  challenges  include  waveform  processing  of  high  time-bandwidth 
products;  extended  system  power,  efficiency,  bandwidth,  polarization  capabilities;  improved  reli¬ 
ability,  availability  and  maintainability  and  thermal  management;  enhanced  electronic  counter, 
counter  measures;  and  cost  effective  production  methodologies.  The  major  thrusts  of  the  technol¬ 
ogy  project  currently  under  investigation  include: 


Solid  state  transmit  and  receive  integrated  circuit  modules.  Current  technology  is 
limited  by  the  affordability  of  solid  state  distributed  transmit/receive  modules.  Con¬ 
tinued  progress  under  this  effort  will  achieve  high  volume  production  cost  projec¬ 
tions  of  several  hundred  dollars  per  module. 


Advanced  wide-band,  high  throughput  radar  signal  processor,  which  will  extend 
radar  performance,  improve  Electronic  Counter-Counter  Measures  and  increase  dis¬ 
crimination  capabilities. 

Fiber  optic  beam  forming  controllers,  which  offer  potential  to  replace  coaxial  cable, 
stripline  and  waveguide  manifolds.  This  effort  will  provide  size,  weight  and  costs 
savings  and  provide  immunity  to  Electro-Magnetic  Interference. 
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PROJECT  NUMBER:  U03 

PROJECT  TITLE:  Laser  Radar  Technology 

PROGRAM  ELEMENT:  0603215C  Umited  Defense  System 

PROJECT  DESCRIPTION: 

This  project  develops  and  demonstrates  die  laser  radar  technologies  cqiable  of  supporting  SDS 
components  and  architectures.  Laser  radar  technology  includes  development  of  con^nents,  sys¬ 
tems,  data  bases  of  target  measurements  and  supporting  analysis.  Laser  transmitters,  receivers, 
mechanisms  for  steering  and  directing  beams,  and  signal  processing  are  included  in  conqionent 
development.  Data  base  development  includes  both  laboratory  and  field  measurements,  and 
developing  simulations  for  calculating  laser  radar  cross  sections  and  evaluating  system  perfor¬ 
mance. 


For  many  missions,  laser  radars  arc  preferred  over  microwave  radars  due  to  smaller  si^  and 
tighter  beam  divergence.  Laser  radars  can  provide  the  high  spatial  and  velocity  resolution  for 
midcourse  discrimination  of  RVs  from  other  objects  and  for  designation  and  target  localization  as 
well.  This  technology  will  also  be  used  in  boost  phase  for  active  tracking  of  threat  boosters  and 
precision  pointing  of  boost-phase  we£q>ons  and  terminal  phase  weapons,  and  in  midcouree  for 
designation.  Specific  technologies  include  lasers  with  high  temporal  and  frequency  stability  and 
wide  bandwidth  waveforms,  wide  bandwidth  detectors,  optical  beam  steering  and  receiving  sys¬ 
tems  for  rapid  retargeting,  and  signal  processing  and  analytical  tools  requued  for  implementation. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


U04 

Signal  Processing 

06032 15C  Limited  Defense  System 
0603214C  Space-Based  Interceptors 


PROJECT  DESCRIPTION: 

This  project  develops  and  demonstrates  the  techniques  and  components  associated  with  on-board 
high  speed  sensor  signal  and  data  processing  for  multiple  interceptor  and  surveillance  sensor  sys¬ 
tems  and  provides  a  radiation  hardened  digital  and  analog  circuit  component  technology  base  sup¬ 
porting  LDS  technologies.  To  accomplish  mission  objectives,  key  elements  must  perform  large 
numbers  of  computations  to  perform  surveillance,  acquisition,  tracking,  and  kill  assessment  of 
missiles  and  reentry  vehicles.  These  elements  must  survive  and  continue  to  perform  in  high  levels 
of  natural  and  nuclear  radiation.  Selected  elements  must  continue  to  operate  through  very  high 
flash  levels  of  nuclear  burst.  High  speed  and  low  power  Very  Large  Scale  Integrated  (VLSI)  elec¬ 
tronic  circuits  and  memories  with  performance  comparable  to  DoD  Very  High  Speed  Integrated 
Circuit  (VHSIC)  technology  must  be  developed  to  achieve  very  high  levels  of  performance  and 
radiation  hardening.  Further  development  of  this  technology  is  absolutely  critical  to  lowering  the 
risk  and  system  costs  involved  with  a  dcployment/fuU  scale  development  decision.  This  project 
will  produce;  two  radiation  hardened  state-of-the-art  32  bit  Reduced  Instruction  Set  Computers 
(RISC)  for  space  applications;  High  speed  radiation  hardened  analog  to  digital  converters;  Static 
and  non  volatile  rhemory  units;  16  bit  space  qualified  computer  subassemblies;  and  other  linear 
and  digital  radiation  hardened  electronic  devices  as  required.  The  RH32  processors  and  other 
microelectronics  have  special  features  that  are  required  for  space  applications  and  are  not  found  in 
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commercial  products.  For  exanq>le,  the  level  of  testability,  fault  tolerance  and  radiation  immunity 
built  into  the  RH32  processors  distinguish  them  from  processors  available  or  planned.  built- 
in  fault  tolerance  features  will  enable  die  RH32  to  operate  through  the  harsh  space  radiation  envi¬ 
ronment  with  a  very  high  delivery  of  processor  service.  A  conqianion  effort,  the  RISC  Ada  ^vi- 
ronment  (RISCAE),  will  develop  the  software  envirorunent  for  both  processor  designs.  Various 
elements  of  this  effort  are  immediately  available  for  system  integration. 


PROJECT  NUMBER;  U05 

PROGRAM  TITLE:  Discrimination 

PROJECT  ELEMENTf  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

This  task  area  is  responsible  for  characterizing  the  optical  and  radar  signatures  of  the  threat 
objects  (e.g.  penaids  and  RVs)  and  backgrounds  for  development  of  effective  target  acquisition 
and  discrimination  techniques  for  GPALS  efforts  related  to  systems  funded  under  the  Limited 
Defense  System  Program  Element.  Activities  encompass  all  phases  of  ballistic  flight.  Collection 
and  analysis  is  done  on  celestial  and  atmospheric  backgrounds,  development  of  phenomenology 
models,  discrimination  algorithms  (Lexington  Discrimination  System  (LDS)),  and  integrated 
tools  for  a  realistic  assessment  of  surveillance,  acquisition,  tracking,  and  discrimination  tech¬ 
niques. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


U06 

Sensor  Studies  And  Experiments 
0603215C  Limited  Defense  System 
0603217C  Other  Follow-On  Systems 
0603216C  Theater  Missile  Defense 


PROJECT  DESCRIPTION: 

This  project  includes  a  variety  of  space  and  suboibital  advanced  technology  demonstration  exper¬ 
iments,  studies,  and  support  elements  designed  to  integrate  and  assess  newly-developed  sensor 
technologies  in  as  realistic  an  operational  environment  as  possible  before  they  are  transferred  to 
the  GPALS  system  elements.  These  demonstrations  of  sensor  technology  coupled  with  advanced 
simulation  technologies,  will  lead  to  comprehensive  assessments  of  the  technical  feasibility, 
affordability,  and  operational  utility  of  GPALS  sensor  and  interceptor  systems. 


Tlie  Infrared  Backgrovmd  Signature  Survey  (IBSS)  provided  multi-spectral  (ultra  violet,  visible, 
and  infrared)  and  radiometric  measurements  of  oibiter  plumes,  earth  backgrounds,  chemical 
releases,  orbiter  environment,  gas  releases,  and  calibration  sources.  These  data  are  critical  to 
determining  the  requirements  for  the  major  SDIO  systems.  Measurements  were  made  both  with 
the  Shuttle  Pallet  Satellite  Platform  (SPAS)  II  in  the  shuttle  bay  and  with  the  SPAS  deployed  from 
the  shuttle  that  has  maneuvered  from  the  immediate  vicinity.  The  BBSS  instrumentation  package 
was  developed  jointly  by  the  U.S.  and  MBB  of  the  Federal  Republic  of  Germany. 
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The  Shuttle  Pallet  Satellite  (SPAS)  HI  program  will  provide  multi-spectral  (ul^  violet,  visible 
and  infrared)  and  radiometric  measurements  of  liquid  plume  generator  and  orbital  plunres,  earth 
backgrounds,  orbital  environment  and  calibration  sources.  Mission  operations  onboard  the  Space 
Shuttle  are  planned  for  FY94.  SPAS  HI  is  a  follow-on  mission  to  IBSS. 


The  Midcourse  Space  Experiment  (MSX)  will  provide  the  system  functional  demonstration,  tar¬ 
get  and  background  data,  and  the  technology  demonstrations  necessary  for  the  midcourse  sensor 
platforms  to  meet  MUestone  U.  MSX  is  planned  for  CY94.  The  pimcipal  serwor  is  a  cryogemc 
MWIR/LWIR/VLWIR  radiometer  and  spectrometer  system  witfi  high  off  axis  rejetmon  optics. 
MSX  will  provide  data  on  real  midcourse  targets  against  r^  backgrountk  at  rea^c  systein 
ranges  for  use  in  system  design  trades  and  ground  demonstrations;  provide  high  quality  target  md 
background  phenomenology  data  for  further  development  of  robust  models  of  reprewntative 
scenes;  demonstrate  key  functions  such  as  acquisition,  tracking,  handoff  and  bulk  filtering,  pro¬ 
vide  multi-wavelength  target  phenomenology  data  for  assessing  optical  discrimination  algo¬ 
rithms;  and  demonstrate  the  capability  to  integrate  key  technologic  into  a  working  platform 
similar  to  proposed  operational  midcourse  sensor  designs.  The  Midcourse  Space  Experiment 
(MSX)  also  relies  on  Advanced  Electro-qitics  Technology  funded  under  Theater  Missile 
Defenses  (PE  No.  060321 6C),  which  develops  radiation-hardened  visible  and  IR  focal  plane 
arrays  and  signal  processing  algorithms  to  be  evaluated  in  experimental  cameras. 


Unconventional  Passive  Discrimination  (UPD)  is  an  evaluation  and  development  task  for  optical 
discrimination  techniques  tliat  make  use  of  target  signature  time  history  infonnation  to  perform 
target  classification.  Tests  have  been  performed  to  investigate  and  quantify  the  interactions  of  an 
aerospace  vehicle  with  the  ambient  space  environment  and  implicatiom  to  discrimination.  The 
feasibility  of  these  techniques  and  quantification  was  demonstrated  with  previous  optical  target 
observations  and  measurements  (e.g.,  Malabar,  Firebird,  Have  Jeep,  Starmate,  D1 80/181,  DOT, 
HOE).  The  techniques  are  ^plicable  to  both  surveillance  and  interceptor  system  elements. 


The  optical  collection  facility  at  Malabar,  Florida  performs  observations  of  missiles  and  other  tar¬ 
gets  within  its  detection  range  to  support  the  development  of  Strategic  Defense  System  elements. 
This  is  an  ongoing  measurements  program. 

The  Red  Tigress  program  consists  of  a  series  of  sounding  rocket  launches  to  measure  the  radar 
and  optical  signatures  of  advanced  penetration  aids.  Data  coDected  during  these  launches  will  be 
used  to  validate  discrimination  algorithms  for  OPALS  sensor  and  interceptor  system  elements. 


PROJECT  NUMBER;  UlO 

PROJECT  TITLE:  Sensor  Integration 

PROGRAM  ELEMENT:  06032 15C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

This  program  integrates  some  of  the  most  advanced  light-weight  systems  developed  by  SDIO  as 
part  of  the  Global  Protection  Against  Limited  Strikes  (OPALS).  The  purpose  of  the  sensor  inte¬ 
gration  experiment  is  to  fabricate  integrated  satellites  with  advanced  sensors,  computers,  materi- 
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als  and  structures,  electrical  systems,  and  attitude  control  systems  that  can  be  tested  in  the  deep 
space  environment.  The  higher  radiation  dose  of  the  deep  space  environment  will  be  us^  to  test 
the  radiation  hardness  of  the  light-weight  systems.  The  program  is  designed  to  develop,  integrate, 
and  test  the  components  that  are  required  in  the  space  portion  of  die  Limrted  Defense  System  pro¬ 
gram. 

There  are  two  deep  space  e^qperiments  planned  in  the  sensor  integration  program.  The  first  exper¬ 
iment  usually  referred  to  as  Clementlne-1  will  be  launched  in  early  FY  1994  to  demonstrate  the 
use  of  die  SDIO-developed  light-weight  technology  in  a  mission  around  the  Moon  and  a  near¬ 
earth-asteroid  (NBA).  The  second  mission  scheduled  for  late  FY  1995  will  flyby  two  NBAs.  In 
the  latter  mission  light-weight  projectiles  developed  by  SDIO  will  be  used  to  strike  the  surface  of 
these  NBAs  to  determine  the  mineral  configuration  of  the  NBAs. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


1201 

Interceptor  Component  Technology 
0603215C-Limited  Defense  System 
0603217C-Other  FoUow-On  Systems 


PROJECT  DESCRIPTION: 

This  project  is  developing  advanced  components  for  lightweight,  low  cost  interceptors  for  global, 
national,  and  theatre  missile  defense.  The  technologies  provide  a  basis  for  highly  effective 
ground-  and  space-based  interceptor  systems  that  are  deployable  through  the  year  2000  and 
beyond,  with  foUow-on  efforts.  Technology  development  efforts  focus  on  addressing  the  more 
stringent  requirements,  such  as  on-board  dberimination,  greater  kinematic  ciq)ability,  enhanced 
autonomy,  and  increased  threat  complexity.  Component  performance  will  be  demonstrated 
through  ground  testing  of  hardware  and  software  at  contractor’s  facilities,  the  KKV  Hardware-in- 
the-Loop  Simulation  (KHILS)  facility,  the  National  Hover  Test  Facility  (NHTF),  and  through 
flight  testing. 


Funding  reductions  will  make  it  necessary  to  cancel  all  of  the  work  in  this  project  in  FY93,  with 
the  exception  of  the  Pilotline  Experiment  Technology  (PET)  program.  PET  is  developing  produc- 
ibility  techniques  for  hardened  LWIiR  HgCdTe  focal  plane  arrays.  Seeker  components  that  were 
being  developed  ranged  from  the  UV  through  the  VLWIR.  Early  emphasis  was  placed  on  hard¬ 
ened  focal  plane  array  (FPA)  and  readout  development  (128x128  Pixels)  and  fabrication  at  low 
cost  ( 1 000  FPA/Year  Production  Rate)  while  maintaining  required  performance  (1 1-14  |im  (Tutofif 
Wavelength).  Recently  initiated  efforts  in  multicolor  operation  and  neural  network  or  optical  pro¬ 
cessing  techniques  to  aid  in  discrimination  will  all  be  terminated.  A  solid  state  ladar  with  an  agile 
beam  director  is  also  being  designed  to  provide  robust  discrimination  capability. 


The  interceptor  avionics  technology  development  effort  tfiat  produced  a  lightweight  (75  g),  high 
throughput  (400  MOPS)  signal  and  data  processor  that  is  programmable  and  very  adaptable  to  a 
variety  of  interceptor  applications  will  end.  Hardening  of  this  processor,  development  of  neural 
networks  for  on-FPA  signal  processing,  and  creation  of  advanced  algorithms  for  multi-seeker  data 
fusion,  image  processing,  discrimination,  and  autopilots  will  not  occur. 
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Ineitial  Measurement  Unit  (IMU)  development  focused  on  fiber  optics  and  a  lightweight  (50  g), 
low  cost  ($500/Unit)  micromechanical  ineitial  guidance  system  providing  a  3-axis  gyro  and 
accelerometer  on  a  single  chip  with  performance  parameters  needed  for  homing  guidance  will  be 
terminated.  Programs  initiated  in  1991  to  address  the  more  stringent  performance  requirements 
associated  with  the  longer  flyout  times  of  ground-based  exo-and  endo-atmospheric  interceptors 
(0.01  - 1.0%  Hour  Drift  Rate)  will  be  cancelled.  Development  of  a  stellar  navigation  system  has 
also  been  initiated  to  enhance  lower  grade  IMU  performance  will  also  stop. 

Propulsion  system  technology  development,  on-going  since  1988,  will  all  be  termina^. 
Advanced  liquid  axial  stage  technology  has  bwn  developed  and  tested  that  provides  8X  weight 
reduction  in  stage  weight  over  older  interceptor  propulsion  systems  while  reducing  cost.  This 
particular  component,  known  as  ALAS,  may  be  flight  tested  in  the  coming  year  onboarf  one  of 
the  LEAP  experiments.  Solid  axial  stage  components  have  also  been  developed  and  will  not  be 
tested.  These  systems  were  primarily  for  space-based  applications. 


PROJECT  NUMBER;  1202 

PROJECT  TITLE;  EXO  Integration  Technology 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

0603217C  Other  FoUow  On  Systems 

PROJECT  DESCRIPTION: 

Funding  provides  for  the  development,  independent  government  testing,  and  experimental  inte¬ 
gration  of  state-of-the-art  component  technology  to  provide  risk  reduction  for  systems  diat  could 
be  deployed  prior  to  the  beginning  of  the  twenty-first  century.  The  project  includes  further  devel¬ 
opment  of  Lightweight  Exo-Atmospheric  Projectiles  (LEAP)  and  their  technologies  and  contin¬ 
ued  development  of  the  Miniature  Seeker  Technology  Integration  (MSTI)  program.  Fimding 
under  this  program  also  provides  for  continued  LEAP  flight  testing  at  White  Sands  Missile  Range 
and  Atlantic  Fleet  Weapons  Training  Facility,  development  of  advanced  LEAP  integrated  technol¬ 
ogies,  and  advanced  LEAP  test  planning  for  potential  weapon  system  applications.  This  project 
also  supports  planning  for  transition  of  the  LEAP  technologies  into  the  Theater  Missile  Defense 
Program. 


Develop,  integrate  and  test  low-cost,  modular  satellite  bus  utilizing  VME  arcliitecture  which  will 
enable  on-orbit  demonstrations  of  advanced  interceptor  technology  components.  Bus  will  support 
simplified,  rapid  integration  and  testing  of  multiple  technology  payloads.  Use  the  MSTI  bus  to 
perform  orbital  tests  of  interceptor  seekers,  processors,  propulsion  systems,  communications  sys¬ 
tems,  and  other  components  in  a  long-duration  space  exposure  environment  which  will  provide 
performance  data  in  support  of  interceptor  EMD  decisions.  Also  utilize  MSTI  satellites  to  collect 
optical  phenomenology  in  multiple  wavebands  and  performance  information  on  LEAP  flight 
tests,  dedicated  targets,  and  targets  of  opportunity.  Incremental  testing  ^roach  will  be  taken  to 
eventually  evolve  a  MSTI  plume  tracking,  cueing,  and  handover  capability  which  can  be  utilized 
on  advanced  LEAP  interceptor  flight  tests. 
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PROJECT  ?«JMBER: 
PROJECT  TITLE; 
PROGRAM  ELEMENT: 


1204 

Interceptor  Studies  AndAnalysis 
0603215C  limited  Defense  System 
0603217C  Otfier  Follow-On  Systems 


PROJECT  DESCRIPTION: 

This  project  funds  scientific,  engineering,  and  technial  support  to  govenment  program  managers 
in  the  interceptor  technology  directorate.  T^^s  of  studies  include  special  projects  for  advwced 
technologies,  program  planning  and  analysis,  and  aerodyiiamic  studies  artd^  analysis.  Addition¬ 
ally,  trade  studies  are  conducted  to  determine  the  best  possible  technologies  in  which  to  invest,  in 
order  to  give  the  highest  payoff  to  OPALS  element  interceptors. 


PROJECT  NUMBER:  1208 

PROJECT  TITLE:  Discriminating  Interceptor 

PROGRAM  ELEMENT;  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

To  achieve  a  high  probability  of  kill  of  midcourse  targets,  interceptors  must  be  enable  of  discrim¬ 
inating  between  real  targets,  decoys  and  debris  during  the  exo-atmospheric  portion  of  flight.  The 
interceptor  must  be  lightweight,  low  cost,  and  must  be  able  to  kinematically  engage  a  fi^  range  of 
threats.  To  acquire  midcourse  targets  and  perform  discrimination  at  sufficient  range  to  implement 
guidance  commands  requires  broad  utilization  of  the  electromagnetic  spectrum  and  use  of  ladar  to 
capitalize  on  available  discriminants.  Processors  must  be  able  to  suprport  the  large  computational 
demmd,  while  staying  within  cost  and  weight  constraints.  This  was  once  beyond  the  limit  of 
technology,  but  recent  advances  in  interceptor  signal  and  data  processor  development  (Project 
1201),  have  made  a  discriminating  seeker  and  interceptor  feasible. 


Discriminating  interceptors  with  increased  autonomy  will  reduce  communication  bandwidths  and 
simplify  the  overall  architecture.  Discriminating  seekers  are  now  feasible  with  higher  resolution 
and  signal-to-noise  ratios  than  current  state-of-the  art  technology  can  provide.  Discrimination 
technology  will  allow  interceptors  to  take  advantage  of  not  only  tenq)erature  and  emissivity,  but 
of  other  discriminants  as  well,  including  spectral,  temporal,  and  spatial  characteristics. 


The  Advanced  Discrimination  Interceptor  (ADI)  program  will  design,  fabricate,  and  test  a  tech¬ 
nology  test  vehicle  (TTV)  traceable  to  an  advanced  vehicle  concept  (AVC)  design,  demonstr^ing 
technology  for  a  block  upgrade  option  for  Ground  Based  Interceptor  which  are  to  be  deployed  at 
the  initial  NMD  site.  Seeker  components  will  be  developed  that  utilize  the  latest  in  active  and 
passive  technology  to  do  discrimination  on-board  the  inter-ceptor.  Critical  components  will  be 
fabricated  and  tested.  The  TTV  will  be  designed,  fabricated,  and  tested  to  prove  die  technology. 
The  program  will  culminate  with  the  completion  of  a  validated  AVC  design. 
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PROJECT  NUMBER:  1209 

PROJECT  TITLE:  Endo- Atmospheric  Interceptor  Technologies 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  Systems 

PROJECT  DESCRIPTION: 

The  Endo- Atmospheric  Interceptor  Technologies  Program  is  a  compretensive  q>proach  to  cror- 
dinate  the  development  and  demonstration  of  advanced  compt^nts  critical  for  small,  lightweight 
(<17kg)  interceptors.  These  technologies  will  provide  the  basis  for  strategic  and  tactical  ballistic 
missile  interceptors  (grating  within  the  atmosphere. 


The  project  includes  the  development,  evaluation  and  test  of  innovative  active  and  passive  seeker 
concepts  and  aperture  concepts  through  Broad  Agency  Announcements  (BAA).  The  BAA  effort 
is  managed  for  SDIO  by  the  US  Army  Strategic  and  Space  Defense  Command,  Huntsville,  AL 
and  the  Naval  Air  Warfare  Center,  China  Lake,  CA.  These  seeker  and  aperture  conc^s  will  be 
tested  in  the  Aero  Optical  Evaluation  Center  (AOEC)  being  developed  by  SDIO  for  this  purpose. 

Through  the  efforts  of  two  prime  contractors,  using  appropriate  con^nent  technology  from  the 
BAAs  and  other  sources,  this  project  will  develop  and  demonstrate  miniaturized  endoatmospheric 
interceptor  testbed  vehicles  for  strategic  and  tactical  missile  defense.  The  mimaturized  experi¬ 
mental  vehicle  will  have  self-contained  autonomous  guidance,  jet  reaction  or  aerodynamic  con¬ 
trol,  optical  or  radar  seeker  and  will  be  capable  of  hit-to-kill  (HTK)  accuracy,  not  requiring  a 
warhead. 


The  component  technologies  developed  will  provide  block  upgrade  to  current  ERINT  or  Patriot 
concepts,  enhanced  THAAD  performance  capabilities,  and  enabling  technologies  for  CORPS 
SAM  and  Navy  TMD.  Aimpoint  selection  and  minimum  seeker  response  time  will  provide 
assured  endoatmospheric  Hit-to-Kill  performance,  making  the  interceptor  more  responsive  to 
advanced  threats.  RF  technologies  will  replace  current  TWT  technologies  with  high  power  solid 
state  devices,  significantly  reducing  interceptor  size  and  weight. 

This  project  will  provide  endoatmospheric  technologies  for  the  Ground  Based  Interceptors  which 
are  to  be  deployed  at  the  initial  NMD  site.  The  aero-thermal  and  aero-optical  issues  associated 
with  hyper  velocity  flight  in  the  atmosphere  will  be  resolved.  Advanced  window  rnaterials  and 
cooling  techniques  will  be  developed  and  tested.  This  will  provide  interceptor  velocities  and  per¬ 
formances  that  incorporate  and  exceed  the  current  low  velocity  interceptor  flight  crqjability,  and 
make  the  concept  of  E2I  feasible. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


1212 

D-2  Program 

06032 17C  Other  Follow-On  Systems 


PROJECT  DESCRIPTION: 

This  project  w'as  to  demonstrate  the  launch  of  a  guided  projectile  (D-2)  from  a  hypervelocity  gun 
(HVG)  with  associated  fire  control  to  demonstrate  the  potential  of  a  HVG  system  as  a  candidate 
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weapon  system  for  Theater  Missile  Defense  (TMD)  in  the  near  term  and  other  longer  range  appli¬ 
cations  in  the  far  term.  This  involves  the  development  of  die  Gee-hardened  D-2  projectile  which 
is  a  command  guided  to  terminal  homing  intercqitor. 


PROJECT  NUMBER:  1301 

PROJECT  TITLE:  Radio  Frequency  Free  Electron  Laser  (RFFEL)  Technology 

PROGRAM  ELEMENT:  0603217C  Other  FoUow-On  Systems 

PROJECT  DESCRIPTION: 

The  goal  of  the  RFFEL  program  is  to  demonstrate  the  cjqiability  of  a  high  power  FEL  to  perform 
boost  phase  and  post-boost  phase  intercept  of  ballistic  missiles  or  theater  missiles  from  earth 
orbiting  platforms.  Midcourse  interactive  discrimination  is  also  possible  by  destroying  simple 
decoys  and  thermally  tagging  or  imparting  velocity  change  to  sophisticated  decoys.  Additional 
Space  Based  (SB)  FEL  missions  include  self  defense,  defense  of  other  platfonns  in  the  strategic 
defense  constellation,  and  the  suppression  of  tactical  aircraft. 


The  primary  thrust  of  the  current  program  is  the  design  and  fabrication  of  a  proof-of-principle 
FEL  device  to  validate  FEL  technology  and  prove  high  power  scaling  ctqiability  to  BMD  weapon 
requirements.  This  effort  is  called  the  Average  Power  Laser  Experiment  (APLE).  The  APLE  is  a 
tunable  (9-11  micrometer)  lOOkW  average  power  FEL  utilizing  a  Single  Accelerator  Master 
Oscillator-Power  Amplifier  (SAMOPA)  design. 


SB  FEL  technology  development  is  planned  in  parallel  with  the  APLE  device  fabrication,  concen¬ 
trating  on  advancing  and  tailoring  FEL  technology  required  for  operation  in  a  space  environment. 
This  technology  includes  improved  system  efficiency,  and  the  development  of  superconducting 
and  cryogenic  accelerators.  The  technology  development  strategy  leverages  a  l^ge  amount  of 
beam  control,  optics  and  acquisition,  tracking,  pointing,  and  power  technologies  fi-om  other 
directed  energy  weapon  projects. 


PROJECT  NUMBER:  1302 

PROJECT  TITLE:  Chemical  Laser  Technology 

PROGRAM  ELEMENT:  0603217C  Other  Follow-On  Systems 

PROJECT  DESCRIPTION: 

The  Chemical  Laser  program  is  developing  critical  technologies  iqiplicable  to  ground-,  air-,  and 
spaced  based  high  energy  laser  (HEL)  systems.  One  application  of  this  technology,  space-based 
chemical  lasers  (SBLs),  can  provide  global  (to  the  cloud  tops),  24  hour,  zero  time-to-intercept 
hard  kill  of  strategic  and  tactical  targets.  Tliis  capability  adds  eariy  boost  phase  kill  of  strategic 
and  tactical  ballistic  missiles,  increased  capability  for  hard  kill  in  the  bus  phase,  additional  robust 
passive  and  active  midcourse  discrimination  against  simple  decoys,  interactive  discrimination 
against  more  sophisticated  decoys,  and  negation  of  long  range  strategic  bombers  and  cruise  mis¬ 
siles.  Early  boost  phase  kill  of  strategic  or  tactical  ballistic  missiles  provides  very  high  leverage 
to  the  defense  by  negating  missiles  before  they  can  deploy  multiple  warheads,  decoys,  chemicals. 
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or  submunitions.  In  aU  cases,  debris  wfll  faU  far  from  protected  territory  and,  in  many  cases,  on 
the  territory  of  the  aggressor.  Early  boost  phase  kiU  also  provides  effective  defend  against  ^ats 
which  are  most  difficult  for  conventional  architectures,  namely  low  apogee  trajectory  and  high 

traffic  threats. 

The  current  enmhasis  in  the  Chemical  Laser  program  is  ground-based  ^^h  ai^  at  critical 
technical  issue  resolution  of  this  high  payoff  technology.  Critical  technical  issues  for  a  chemicd 
laser  weapon  system  can  be  grouped  into  five  areas;  die  laser  device;  beam  conttol;  <^csj  acqui¬ 
sition,  tracking,  pointing  and  fire  control  (ATP/FC);  and  high  power  integrauon  TJc  laser  or 
beam  generating  device  is  a  hydrogen  fluoride  chemical  laser  which  produces  the  high  power 
laser  beam  by  photon  extraction  from  excited  HF  molecules,  generated  by  the  energetic  reaction 
of  hydrogen  and  fluorine.  In  multiple  tests  from  1990  to  1992,  tlw  Alpha  HF  laser  demo^trated 
near-weapon-level  continuous-wave  operation.  The  Alpha  design  is  space  compatible  and  directly 
scalable  to  weapon-level  power  requirements.  Required  beam  control  technol^o^  wM  demon¬ 
strated  by  the  LODE  program  in  1987.  Required  optical  technology  can  be  subjvided^o  two 
classes:  small  high-incident-power  optics  for  handling  the  high  power  beam  within  the  and 
large  moderate-incident-power  optics  for  directing  the  expanded  high  power  beam  tow^d  the  tar¬ 
get.  Required  small  high-power  optics  have  been  demonstrated  in  a  number  of  chemical  laser  pro¬ 
grams,  including  Alpha.  The  LAMP  program,  completed  in  1989,  demonstrated  a  4-meter 
diameter  beam  director  primary  mirror  whose  design  is  space  compatible  and  directly  scalable  to 
weapon  size.  ATP/FC  technology  is  being  developed  in  project  1305  and  has  made  excellent 
progress  toward  developing  the  technology  to  meet  HEL  ATP/FC  requirements.  High  power  mte- 
gration  is  being  demonstrated  on  the  ground  through  the  Alpha  &  LA^  Integration  (AU)  pro¬ 
gram.  In  AU,  the  Alpha,  LODE,  and  LAMP  hardware  and  technologies  are  being  integrated  for 
an  end-to-end  (save  ATP/FC)  ground  demonstration  of  an  HEL  in  FY96.  Following  AU  chemi¬ 
cal  laser  tecfinology  will  be  ready  for  demonstration  in  space.  Star  UTE,  a  conceptual  design  for 
such  a  demonstration,  was  completed  in  FY92. 


In  parallel,  a  number  of  laboratory  efforts  are  developing  additional  promising  teclmologies  for 
defense  against  robust  far-term  threats.  These  efforts  include  low  absoiptance  optical  coatings 
that  may  permit  the  use  of  uncooled  optics  throughout  the  opticd  train,  shorter  wavelen^  lasers 
that  may  achieve  equivalent  range  performance  with  a  smaller  diameter  beam  director  mirror  and 
penetration  of  the  atmosphere  to  lower  altitude,  molecular  (rather  than  mechanical)  methods  for 
compensation  of  beam  aberrations  to  produce  the  required  beam  quality,  optical  train  designs  that 
would  permit  retargeting  over  larger  angles  by  tflting  a  lightweight,  small-diameter  mirror  rather 
than  pointing  the  entire  telescope,  and  manufacturing  techniques  for  improving  the  producibUity 
and  decreasing  the  cost  of  large  optics. 


PROJECT  NUMBER:  1303 

PROJECT  TITLE:  Neutral  Particle  Beam  Technology 

PROGRAM  ELEMENT:  0603217C  Other  FoUow-On  Systems 

PROJECT  DESCRIPTION: 

The  Neutral  Particle  Beam  (NPB)  project  exploits  the  capabdity  of  a  stream  of  atomic  particles  to 
penetrate  into  a  target  1)  to  provide  lethal  energies  and/or  2)  to  induce  si^atures  that  permit  dis¬ 
crimination.  Such  a  beam  is  capable  of  effecting  kill  of  ballistic  missiles  in  the  boost,  post-boost. 
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and  midcourse  phases.  The  NPB  project  has  a  technology  development  segment,  a  ground>based 
technology  integration  segment,  and  a  space  experiments  segment.  Together,  the%  segments 
address  the  key  technical  and  system  issues  associated  with  the  feasibility  of  deploying  an  NPB 
system  enable  of  lethal  intercept  as  well  as  midcourse  discrimination.  TTie  technology  develo{^ 
ment  segment  concentrates  on  developing  enabling  technologies  for  the  ground  and  space  e3q)eri- 
ments  and  initially  deployable  NPB  systems.  In  the  ground-based  integration  experiments,  the 
Accelerator  Test  Stand  (ATS)  was  used  to  integrate  and  test  low  energy  components;  the  Ground 
Test  Accelerator  (GTA)  is  the  primary  test  bed  for  initial  NPB  system  development  and  also  for 
advanced  technologies  such  as  high  brighmess  ion  sources,  advanced  neutralizer  development, 
and  Acquisition,  Tracking,  Pointing  and  Fire  Control  (ATP/FC);  and  the  Continuous  Wave  Deute¬ 
rium  Demonstrator  (CWDD)  examines  high  duty  factor  and  deuterium  operation  at  low  eiiergies. 
The  NPB  space  experiments  addressing  key  issues  not  possible  to  resolve  on  die  ground  include 
Beam  Experiments  Aboard  a  Rocket  (BEAR,  flown  in  July  1989),  which  addressed  basic  space 
operability  questions,  and  an  orbital  NPB  space  experiment  (NPBSE),  which  will  demonstrate 
integrated  performance  against  a  distant  target  using  innovative  approaches  to  lower  cost  and 
enhanced  performance. 


PROJECT  NUMBER:  1305 

PROJECT  TITLE:  Acquisition,  IVacking,  Pointing  and  Fire  Control  Technology 

PROGRAM  ELEMENT:  0603217C  Other  Follow-On  Systems 

PROJECT  DESCRIPTION: 

Acquisition,  tracking,  pointing  and  fire  control  (ATP/FC)  efforts  will  advance  the  technologies 
required  to  perform  critical  functions  for  candidate  DEW  and  some  BPI  concepts  to  be  used  in 
GPALS  follow-on  architectures.  These  functions  include  acquiring,  identifying,  md  prioritizing 
the  targets  to  be  engaged,  precision  tracking  of  each  target,  selecting  and  establishing  the  line-of- 
sight  to  the  target  aimpoint,  holding  the  beam  on  the  aiii^int,  assessing  the  results,  and  reinitiat¬ 
ing  the  sequence  to  engage  a  new  target.  ATP/FC  technologies  are  required  for  both  boost-phase 
destruction  and  midcourse  interactive  discrimination  missions.  Efforts  within  the  ATP/FC  tech¬ 
nology  base  address  major  tracking/^inting  component  performance  issues,  and  the  development 
of  technologies  for  advanced  ATP/FC  experiments  through  the  Advanced  DEW  Active  Precision 
Tracker  (ADAPT)  program.  Studies  to  define  experiments  that  integrate  ATP/FC  with  weapon 
concept  experiments  in  both  the  space-  based  laser  and  NPB  projects  have  been  completed.  A 
series  of  field  experiments  with  payloads  on  high  altitude  balloon  platforms  will  obtain  critically 
needed  phenomenology  data  and  build  upon  technology  base  products  to  demonstrate  all  the 
tracking  and  functional  integration  needed  to  control  single  target  engagements. 


PROJECT  NUMBER:  1307 

PROJECT  TITLE:  DE  Demonstrations 

PROGRAM  ELEMENT:  0603217G  Other  Follow-On  Systems 

PROJECT  DESCRIPTION: 

The  Aircraft  Based  Laser  (ABL)  is  a  directed  energy  weapon  concept  for  theater  missile  defense. 
The  speed  of  light  c£q)ability  of  the  laser  weapon  may  allow  the  ABL  to  destroy  theater  missiles 
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during  boost  phase  at  long  range,  providing  a  boost  phase  defense  layer  that  does  riot  require 
overflight  of  enemy  territory.  Destroying  theater  missiles  during  boost  phase  provides  many 
advantages.  The  missile  is  most  vulnerable  during  this  phase  of  flight.  It  is  easy  to  detect  and 
track  the  plume  from  the  burning  rocket  engine.  Experiments,  analysis,  and  technology  develop¬ 
ment  leading  to  the  demonstration  of  the  airborne  laser  concept  are  performed. 


A  second  objective  is  to  develop  and  validate  technologies  to  enable  contact,  li^tweight  and 
efficient  high  average  power  solid-state  lasers. 


PROJECT  NUMBER:  1403 

PROJECT  TITLE:  Computer  Engineering 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

Tliis  effort  provides  technologies  required  to  develop  a  highly  reliable  space  borne  multiprocessor 
computer  architecture.  This  project  consists  of  two  technology  tasks:  An  Advanced  Information 
Processing  System  (AIPS)  which  develops  an  operating  system  able  to  meet  reliability  require¬ 
ments;  and  a  Very  High  Speed  Integrated  Circuit  (VHSIC)  multiprocessor  development  effort. 
The  project  concentrates  on  efficient,  reliable  methods  of  connecting  modem  processors  into  a 
multi-processor  configuration.  The  tasks  result  in  a  technology  base  and  a  demonstration  of 
highly  reliable,  multiple  computer  configurations. 


PROJECT  NUMBER:  1405 

PROJECT  TITLE:  Communications  Engineering 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

This  project  develops  communications  technology  to  support  operational  requirements  for  defen¬ 
sive  systems.  The  project  concentrates  on  communications  component,  development  and  demon¬ 
stration.  The  primary  focus  is  on  radio-frequency  (RF)  components  for  space-to-space,  space-to- 
ground,  and  ground-to-space  links.  Some  advanced  technology  woik  in  high  power  laser  diodes, 
receivers,  and  pointing  and  tracking  systems  is  included.  Definition  of  requirements  for  space 
qualification  and  radiation  hardness  of  extremely  high  frequency  (EHF)  components  needed  for 
robust  communications  is  included. 
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PROJECT  NUMBER:  1501 

PROJECT  TITLE:  Survivability  Technology  And  Demonstration  Project 

PROGRAM  ELEMENT:  0603215C  Liinited  Defense  System 

0603216C  Theater  Missile  Defisnse 

PROJECT  DESCRIPTION: 

A  Public  Law  (99-145)  and  National  Security  Directive  (14)  dictate  tiiat  Strategic  Defense  Sys¬ 
tems  must  be  survivable,  and  DoD  Instmction  5000.2  requires  that  survivability  of  the  system  be 
discussed  at  each  DAB  Milestone  and  adds  that,  as  early  as  practicable,  developers  and  test  agen¬ 
cies  must  validate  critical  survivability  characteristics.  This  project’s  objective  is  to  demonstrate 
that  survivability  technologies  are  in  hand  and  that  the  National  Missile  Defense  (NMD)  elements 
can  be  demonstrated  to  be  survivable  (able  to  perform  their  missions  in  all  expected  environ¬ 
ments)  prior  to  Milestone  n.  To  achieve  this  objective,  the  project  uses  a  combination  of 
approaches:  weapons  effects  testing  (to  include  underground  nuclear  testing,  when  available), 
operability  demonstrations,  studies  and  analyses,  development  of  survivability  e^ancement  tech¬ 
nologies,  and  concurrent  survivability  engineering.  Concurrent  survivability  engineering 
involves  working  directly  with  the  NMD  element  program  offices  and  prime  contractors  to  ensure 
that  survivability  considerations,  including  the  latest  technologies  and  test  results,  are  included  at 
each  stage  of  the  design  process. 


PROJECT  NUMBER:  1502 

PROJECT  TITLE:  Lethality  and  Target  Hardening 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

0603217C  Other  Follow-On  Systems 
0603214C  Space-based  Interceptors 
060321 6C  Theater  Missile  Defense 

PROJECT  DESCRIPTION: 

The  Lethality  of  SDI  weapons  is  part  of  the  measure  of  effectiveness  of  how  well  proposed  strate¬ 
gic  defense  weapon  system  concepts  can  fulfill  mission  requirements.  The  Lethality  and  Target 
Hardening  program  is  developing  a  necessary  and  sufficient  understanding  of  physical  principles 
involved  in  defensive  weapon/target  interaction,  target  response  and  kill  modes,  and  resulting  sig¬ 
natures  for  discrimination  and  damage  assessment.  Strategic  threats  addressed  include  boosters, 
post-boost  vehicles  (PBVs),  and  reentry  vehicles  (RVs)  from  the  threat  intercontinental  ballistic 
missiles  (ICBMs)  and  submarine  launched  ballistic  missiles  (SLBMs). 

The  Lethality  task  funded  by  PE  0603215C  provides  supporting  lethality  technology  for  develop¬ 
mental  SDI  National  Missile  Etefense  (NMD)  weapon  concepts.  This  technology  program 
includes  lethality  phenomenology  analyses  and  tests  to  evaluate  ground-based  kinetic  energy 
weapon  (KEW)  concepts  that  potentially  use  hit-to-kill  (via  body-to-body  impact)  or  non-nuclear 
enhancement  devices  (e.g.,  fragmenting  warheads,  rods,  or  other  forms  of  distributed  mass)  to 
destroy  strategic  threats.  The  terminal  defense  threats  addressed  are  individual  RVs  and  some 
SLBM  PBVs. 
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The  Lethality  task  funded  by  PE  0605217C  provides  supporting  lethality  technology  for  develop¬ 
mental  SDI  directed  energy  wejq>ons.  This  supporting  lethality  technology  includes  lethality  phe¬ 
nomenology  analyses  and  tests  to  evaluate  thermal  laser  and  neutral  particle  beam  we^n 
effectiveness  against  simulated  threats.  Priority  technology  support  addresses  thermal  laser 
lethality  issues  in  the  low  irradiance  (Lo  I)  regime  applicable  to  nearer  term  laser  we^wns. 


Finally,  the  Lethality  effort  funded  by  PE  0605214C  provides  supporting  lethality  technology  for 
developmental  SDI  Global  MissUe  Defense  (GMD)  wetqwn  concepts.  This  technology  program 
includes  lethality  phenomonolgy  analyses  and  tests  to  evaluate  space-based  KEW  concepts  (e.g., 
Brilliant  Pebbles)  that  potentially  use  hit-to-kill  (via  body-to-body  impact)  to  destroy  individual 
threat  RVs  or  to  engage  threat  PB  Vs  (from  either  ICBMs  or  SLBMs)  carrying  one  or  more  RVs. 


For  each  of  these  tasks,  the  Lethality  and  Target  Hardening  technology  program  conducts  labora¬ 
tory  and  ground-based  tests  to  xmderstand  the  phenomenology  involved.  The  lethality  program 
also  participates  in  flight  test  programs  to  verify  that  systems  meet  appropriate  kill  effectiveness 
requirements. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


1503 

Power  and  Power  Conditioning 
06032 17C  Other  Follow-On  Systems 
06032 1 8C  Research  &  Support  Activities 


PROJECT  DESCRIPTION: 

This  program  was  established  to  develop  generation  and  conditioning  technologies  enable  of 
producing  required  quantities  of  electrical  power  needed  for  advanced  ground-  and  space-  based 
kinetic/directed  energy  weapons  and  surveillance  and  BM/C^  systems.  Power  requirements  for 
the  various  payloads  are  divided  into  two  broad  categories:  (1)  continuous  power  for  surveil¬ 
lance,  communication  and  housekeeping  applications;  (2)  short-term  power  for  interceptors  and 
discrimination  operations.  The  major  projects  in  the  PE  to  satisfy  program  requirements  include: 
TMD-GBR  Generator,  Advanced  Battery,  Thermionic  Fuel  Element,  Advanced  Solar  Power 
Technology,  Thermionic  System  Engineering  Test  (TSET),  Tacitron,  40  kWeTheraiionic  Reactor, 
and  NEP  Space  Test,  which  will  demonstrate  compatibility  of  power  technology  with  its  client 
(propulsion  testing)  technologies. 


PROJECT  NUMBER:  1504 

PROJECT  TITLE:  Materials  and  Structures 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

0603217C  Other  Follow-On  Systems 
0603214C  Space-Based  Interceptors 
060321 8C  Research  And  Support  Activities 


PROJECT  DESCRIPTION: 

The  Materials  and  Structures  (M&S)  Project  conducts  research,  development  and  flight  and 
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ground  test  demonstrations  in  lightweight  structural  materials,  ad^ive  structures  technology, 
propulsion/thermal/optical  materials,  tribomaterials,  superconductor  devices,  and  space  environ¬ 
mental  effects. 

Limited  Defense  System 

M&S  supports  Sensors  and  Interceptor  activities  through  the  triplication  of  advanced  materials 
technologies  to  element  designs  and  orbital  IQght  tests  of  advanced  mater^s.  These  efforts  will 
provide  for  medium  earth  oibit  exposure  of  potential  material  samples,  avionics  and  sensor  com¬ 
ponents  to  the  natural  space  environment.  M&S  technology  will  also  be  used  to  reduce  vibration 
through  the  qiplication  of  improved  adtr>tive  structures  and  passive  damping  materials.  M&S  will 
develop  ultrastiff  lightweight  interceptor  and  satellite  structural  conqionents  for  system  level  tests 
and  validation.  Absorptive  baffles  will  be  fabricated  for  tests  to  verify  threat  robust  technology 
advancements. 


Research  and  Support 

Research  and  Support  M&S  projects  focus  on  providing  advance  materials  and  structures  technol¬ 
ogy  demonstrations  to  meet  the  extreme  pointing  and  tracking,  secure  commumcations  and 
enhanced  discrimination  requirements  of  near  and  far  term  GPALS  systems  as  they  mature  in 
development.  To  gain  confidence  in  the  ability  of  these  systems  to  operate  in  the  natural  and  threat 
environments  requires  system  selected  materials  evaluations  and  ad^tive  structure  technologies. 
Superconducting  devices  will  provide  orders  of  magnitude  increased  c^abilities  in  secure  com¬ 
munications  and  target  discrimination.  M&S  will  continue  die  evaluation  of  the  optical  properties 
of  diamond  films  supplied  by  US  and  foreign  vendors  for  robust  IR  transmissive  optics. 


Other  Follow-on  Systems 

M&S  supports  the  development  of  adaptive  stractures  for  space  based  system  applications  includ¬ 
ing  lightweight  solar  array  drives  and  sensor  vibration  control.  These  advances  enhance  target 
acquisition,  tracking,  and  discrimination  performance  of  space  systems.  M&S  will  continue  the 
low  earth  orbit  active  and  passive  evaluation  of  candidate  space  durable  materials  supplied  by 
prime  contractors  and  form  the  technology  programs. 


PROJECT  NUMBER:  1601 

PROJECT  TITLE:  Innovative  Science  And  Technology  (1ST) 

PROGRAM  ELEMENT:  0603218C  ResearchAnd  Support  Activities 

PROJECT  DESCRIPTION: 

Innovative  Science  and  Technology  (1ST)  programs  give  SDI  a  chance  to  use  tomorrow’s  technol¬ 
ogy  sooner.  It  invests  seed  money  in  high-risk  technologies  that  could  dramatically  change  how 
SDI  develops.  1ST  causes  and  exploits  breakthroughs  in  science  to  keep  SDI  at  the  foremost  edge 
of  what  is  possible  for  ballistic  missile  defense. 

1ST  seeks  out  the  novel  and  the  innovative  to  catalyze  revolutionary,  not  evolutionary,  changes  in 
SDI  systems  ct^abilities.  1ST  sponsors  a  balanced  mix  of  projects  with  both  near  term  and  far 
term  payoffs,  and  provides  funding  from  basic  research  through  to  early  engineering  prototype. 
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1ST  oversees  forty  experts  in  the  DoD  and  NASA.  They  find  the  world’s  best  techiiologists  will¬ 
ing  to  pursue  new  ideas  in  technology  for  SDL  About  600  contracts,  half  at  universities,  are 
active.  1ST  is  SDI’s  link  to  the  top  research  universities  and  to  the  future  engineers  and  scientists 
who  will  build  the  strategic  defense  system. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


1602 

New  Concepts  Development ' 

0603218C  Research  And  Support  Activities 
0603216C  Theater  Missile  Defense 


PROJECT  DESCRIPTION: 

This  program  explores  innovative  concepts  pursuant  to  PLl 02-564  that  mandates  a  two-phase 
R&S  competition  for  small  businesses  with  innovative  technologies. 


Projects  are  selected  in  a  two-phase  competition  on  three  criteria:  degree  of  innovation,  help  to 
SDI,  and  future  market  potential.  Phase  1  awards  typically  $50,000  to  show  feasibility  of  a  new 
technology  concept.  Phase  2,  open  only  to  Phase  1  winners,  awards  typically  $500,000  to 
develop  a  prototype.  In  addition  to  a  project’s  merit  as  a  useful  SDI  technology  advance,  it  is  also 
judged  on  its  potential  for  commerciiization  as  directed  by  PL102-564.  Congress  re-authorized 
the  mandatory  set-aside  program  in  1992  to  extend  through  1999. 


PROJECT  NUMBER:  1701 

PROJECT  TITLE:  Launch  Services 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

Provide  experienced  launch  and  flight  test  teams  including:  launch  vehicle  procurement;  launch 
services;  payload  processing;  payload  integration; mission  operations/planning;  range  operations/ 
integration;  mission  analysis;  and  test  operations  for  technology  development  and  research  pro¬ 
grams  in  support  of  options  for  the  possible  deployment  of  a  Limited  Defense  System. 


PROJECT  NUMBER:  1702 

PROJECT  TITLE:  Special  Test  Activities 

PROGRAM  ELEMENT:  0603217C  Other  FoUow-On  Systems 

PROGRAM  DESCRIPTION: 

Develop  accelerated  test  programs  for  emerging  special  application  technologies.  Determine 
acquisition  strategy.  Acquire  test  systems  and  test  equipment.  Plan  and  execute  test  programs 
including  on-orbit  command,  control,  and  validation  of  demonstration  payloads  and  resulting  data 
collection. 
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The  Single  Stage  Rocket  Technology  Program  (SSRTP),  is  being  acconq)lished  under  this  effort. 
The  SSRTP  will  focus  on  the  development  of  technology  for  a  reusable,  suboibital  launch  vehicle. 
The  SSRTP  program  will  design,  develop,  and  validate  a  reusable  launch  vehicle  enable  of  air¬ 
line-like  operations  to  augment  space  launch  capability. 


PROJECT  NUMBER:  1703 

PROJECT  TITLE:  TechSat 

PROGRAM  ELEMENT:  0603217C  Other  Follow-On  Systems 

PROJECT  DESCRIPTION: 

The  TechSat  project  provides  for  the  planning  and  execution  of  a  coordinated  and  cost-effective 
space  flight  test  program  for  the  SDIO  Technology  Directorate  (TN).  The  project  will  develop  a 
family  of  small  satellite  buses  and  utilize  compatible  launch  vehicles  provided  by  other  TN  pro¬ 
grams  to  meet  the  broad  objectives  of  frequent  and  affordable  space  flight  launches  to  validate 
technologies  for  advanced  capability  SDIO  space  assets.  TechSat  launches  will  carry  technology 
experiments  to  orbits  of  interest  to  SDI.  The  flight  experiment  hardware  to  be  carried  into  space 
will  be  drawn  from  the  full  breadth  of  the  TN  technology  base. 


The  TechSat  project  provides  for  resources  to  plan,  assess,  and  implement  a  coordinated  TN  space 
flight  test  program.  The  project  will  assess  and  establish  satellite  and  launch  vehicle  design  spec¬ 
ifications  and  the  production  rates,  standardize  flight  experiment  satellite  services,  establish  a 
coordinated  space  flight  test  plan  and  set  experiment  flight  priorities,  fund  the  development  of  low 
cost  lightweight  satellite  buses,  assign  flight  experiment  hardware,  satellite  and  launch  vehicle  for 
each  mission  launch,  provide  for  all  hardware  integration  services  in  support  of  a  launch  schedule, 
and  manage  flight  and  ground  operations.  The  project  provides  funding  through  agents  for  the 
integration  of  flight  hardware  for  each  launch. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


2102 

Space-Based  Sensor  (Brilliant  Eyes) 
0603215C  Limited  Defense  System 
0603216C  Theater  Missile  Defense 


PROJECT  DESCRIPTION: 

The  Brilliant  Eyes  (BE)  system  is  a  distributed  constellation  of  low  earth  orbiting  space  based  sur¬ 
veillance  satellites  that  support  OPALS  Battle  Management/Command,  Control,  and  Communica¬ 
tion,  National  Missile  Defense  (NMD),  and  Theater  Missile  Defense  (TMD)  ground  sensors  and 
weapons  systems.  In  addition,  the  BE  system  provides  data  on  threat  development,  deployment, 
and  testing.  The  data  is  used  for  sensor  system  optimization  and  block  upgrade  development  for 
ballistic  missile  defense  systems. 


A  constellation  of  BE  satellites  provides  global  (below-the-horizon  and  above-the-horizon) 
access  of  tactical  and  strategic  ballistic  missiles  in  their  boost,  post  boost,  and  midcourse  phasesin 
response  to  directed  tasking  from  the  Command  and  Control  Element.  The  BE  element  provides 


A’17 


Appendix 


a  capability  to  monitor  missile  launch  locations  within  designated  regions  for  early  booster  track¬ 
ing  or  may  be  used  as  a  launch  confirmation  source  during  the  boost  phase  on  a  global  basis. 

BE  satellites  cany  a  suite  of  passive  sensors  including  short-,  medium-,  and  long-wavelength 
infrared  and  visible  sensors.  These  sensors  acquire  and  track  strategic  and  longer  range  t^cal 
ballistic  missiles  in  the  boost  phase  and  continue  to  track  and  discriminate  the  reentry  vehicles 
from  debris  and  penetration  aids  throughout  the  midcourse  flight  of  Ae  missiles.  The  satellites  are 
in  low  earth  orbits  which  afford  relatively  short  ranges  to  the  missiles  con^ia^  to  geosynchro¬ 
nous  satellites.  These  shorter  ranges  allow  the  BE  sensors  to  detect  smaller  missiles  and  provide 
more  accurate  trajectory  estimates  throughout  the  missile’s  trajectory.  Tlw  BE  constellarton  w 
sized  to  provide  global  access  to  any  theater  worldwide  on  a  moments  notice.  BE  can  either  be 
cued  by  an  early  warning  sensor  such  as  DSP  or  FEWS  or  can  be  actively  monitoring  areas  of 
interest  in  anticipation  of  missile  laimches. 

The  BE  element  is  being  developed  on  a  schedule  which  permits  deployment  soon  ^er  the  initid 
NMD  site  is  operational.  The  BE  support  to  Ground  Based  Interceptors  (GBI)  provides  Ae  maxi¬ 
mum  time  for  the  GBI  flyout,  generating  the  maximum  possible  defend^  footprmt  from  each 
GBI  site.  The  BE  element  also  provides  support  to  theater  defenses  by  cuing  the  radars  and  pro¬ 
viding  data  for  committing  Theater  High  Altitude  Area  Defense  (THAAD)  and  Navy  interceptors. 
Against  longer  range  theater  ballistic  missfle  threats,  this  increases  the  defended  fcwtprint  area  by 
a  factor  of  10  from  that  provided  by  local  radar  support  alone,  greatly  decreasing  the  ground 
assets  required  in  theater  for  a  given  level  of  defense.  BE  missile  track  data  also  supports  the  p^- 
sive  and  counterforce  pillars  of  TMD.  BE  also  is  capable  of  peacetime  monitormg  of  missile 
flights  worldwide,  providing  important  signature  data  to  allow  defenses  to  maintain  their  effec¬ 
tiveness  as  new  threats  appear. 


The  major  technical  issues  being  addressed  by  this  program  include:  (1)  software  validation  and 
performance  utilizing  SDIO  test  beds  (Surveillance  Testbed  and  National  Testbed);  (2)  distributed 
surveillance,  sensor  fusion,  and  sensor  taskings  utilizing  computer  simulations  and  flight  demon¬ 
strations;  (3)  sensor  acquisition,  tracking,  and  discrimination  performance  with  simulated  and 
actual  backgrounds  utilizing  ground  and  flight  demonstrations;  (4)  technology  maturity  and  per¬ 
formance  through  analyses,  hardware  in  the  loop  ground  tests,  and  flight  demonstrations;  (5) 
weapon  support  capacity  and  loading  utilizing  analyses  and  hardware-in-the-lo(^  ground  tests, 
and  (6)  proclucibility  demonstrations  utilizing  analogy  to  current  systems  and  engineering  models 
and  simulation  of  critical  components. 


The  test  program  for  BE  includes  computer  simulations,  ground  demonstrations,  and  flight  dem¬ 
onstrations  to  collect  data  and  demonstrate  the  technical  maturity  of  the  BE  program  for  a  Mile¬ 
stone  n  decision  in  late  1990s.  Technology  maturity  can  support  an  early  2000s  BE  deployment. 

BE  funding  includes  work  being,  performed  to  develop  SDIO  sensor  test  capabilities  at  Arnold 
Engineering  Development  Center  (AEDC).  Two  existing  sensor  test  chambers  at  AEDC  are 
being  upgraded,  the  7V  chamber  and  the  lOV  chamber.  The  7V  chamber  will  be  used  principally 
for  seeker  testing  (such  as  GBI,  THAAD,  and  Brilliant  Pebbles),  and  for  calibration  of  surveil¬ 
lance  sensors  (such  as  BE).  The  lOV  chamber  will  be  used  to  perfomi  end-to-end  functional  and 
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perfonnance  characterization  and  testing  of  surveillance  sensors.  These  ground  test  c^abilities 
are  required  for  BE,  as  well  as  providing  support  for  other  SDIO  programs. 


PROJECT  NUMBER;  2103 

PROJECT  TITLE:  Ground-based  Surveillance  And  Tracking  System 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  primary  role  of  the  Ground-based  Surveillance  and  Tracking  System  (GSTS)  was  to  be  a 
launch-on-demand  surveillance,  acquisition,  and  tracking  and  discrimination  system  to  provide 
interim  target  cuing  in  support  of  interceptor  engagements  fiom  the  first  National  Missile  Defense 
(NMD)  site  imtil  the  Brilliant  Eyes  (BE)  system  became  available.  The  GSTS  system  was  to  be 
composed  of  ground  equipment  and  a  launchable,  long  wavelength  infrared  (LWIR)  sensor  sys¬ 
tem.  The  sensor  system  would  have  been  boosted  into  suborbital  flight  by  a  ground-based,  fast 
response  rocket  to  provide  above-the-horizon  surveillance  to  detect  and  track  attacking  ballistic 
missiles  during  the  midcourse  (ballistic)  phase  of  their  trajectory.  The  system  is  operational  only 
when  activated  and  its  useful  life  is  very  limited  in  any  extended  attack. 


Based  upon  the  U.S.  Space  Command  operational  concepts,  cost  comparison,  and  coverage,  BE 
was  selected  to  provide  tracking  and  discrimination  to  the  Ground-based  Interceptor  (GBI). 
GSTS  was  then  considered  as  an  option  for  interim  cuing  of  GBI  at  the  initial  site,  prior  to  deploy¬ 
ment  of  BE.  In  this  case  again  an  alternative  source.  Early  Warning  Radars  (EWRs),  was  found  to 
be  cheaper  and  have  better  coverage  than  GSTS.  Therefore,  in  the  interim  cuing  of  GBI  will  be 
done  by  upgrades  of  the  EWRs.  With  the  Congressional  direction  to  delay  the  deployment  date 
for  National  Defenses  until  2002,  the  requirement  for  the  interim  cuing  capability  is  greatly 
reduced  because  the  primary  system  —  Brilliant  Eyes  —  will  be  nearly  operational  around  that 
time.  Therefore,  GSTS  is  no  longer  required  to  support  NMD. 


FT  1993  funding  shortfalls  and  Congressional  deferral  of  the  initial  site  deployment  date  to  2002 
has  necessitate  that  SDIO  terminate  the  GSTS  program  option.  The  termination  is  being  handled 
by  tlie  contracting  and  acquisition  management  office  of  the  U.S.  Army  Space  and  Strategic 
Defense  Command.  Termination  costs  for  the  project  are  estimated  to  be  no  more  than  $10.5  mil¬ 
lion. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


2104 

Ground-Based  Radar 

0603215C  Limited  Defense  System 
0603216G  Theater  Missile  Defense 


PROJECT  DESCRIPTION: 

The  TMD-GBR  is  the  theater  radar  supporting  the  Upper  Tier  Theater  Missile  Defense  System 
(UTTMDS).  The  NMD-GBR  is  the  strategic  radar  of  die  initial  deployment  complying  with  the 
National  Missile  Etefense  Act  of  1991  and  of  the  eventual  full  Global  Protection  Against  Limited 
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Strikes  System  (GPALS)  deployment.  Both  radars  are  similarly  designed  sharing  co-develop¬ 
ment,  co-production,  and  life-cycle  cost  savings.  The  NMD-OBR  has  a  bigger  antenna,  more 
modules  and  require  a  larger  power  supply  than  the  TMD-GBR.  These  two  systems  are  being  pro¬ 
cured  as  the  strategic  and  theater  members  of  the  SDIO  “Family  of  Radars.” 


National  Missile  Defense  Ground  Based  Radar  (NMD-GBR) 

The  NMD-GBR  is  required  to  detect,  acquire  and  track  RVs  from  accidental  or  unauthorized  lim¬ 
ited  strikes  from  ICBMS,  SLBMs  or  MRBMs.  The  NMD-GBR  ^vides  support  data  to  the 
Command  "and  Control  Element  which  combines  data  from  all  available  sensors  to  the  Ground 
Based  Interceptor  (GBI)  in  exoatmospheric  engagements.  Hie  NMD-GBR  can  operate  autono¬ 
mously  or  can  use  range  extending  cuing  support  from  other  space  and/or  ground  based  rensore. 
The  NMD-GBR  provides  data  to  support  weapon  target  assignment  (WTA),  sensor  fusion,  kill 
assessment,  and  emplo5mient  option  support.  The  NMD-GBR  will  also  provide  data  to  support 
precision  tracking,  launch  point  prediction  and  signal/data  processing  for  exoatmospheric  dis¬ 
crimination  and  classification  in  support  of  the  Ground  Based  Interceptor  (GBI).  The  GBR-T 
Dem/Val  radar  will  provide  the  Functional  Test  Validation  (FTV)  of  the  NMD-GBR  at  the 
USAKA  national  range. 


Family  of  Radars  Design  Concept 

The  design  and  fabrication  of  the  TMD-GBR  and  the  NMD-GBR  will  be  based  upon  the  family 
of  modular  X-Band  radars  concept  derived  from  the  GBR-X  radar  program  conducted  1986-1991. 
The  transmitter  (power)  and  aperture  are  sized  to  the  radar  tactical  range  requirements.  The  radar 
transmitting  technology  for  the  TMD-GBR  Dem/Val  radars  is  solid  state  transceiver  modules  and 
the  NMD-GBR  Dem/Val  radars  use  traveling  wave  tubes  with  ferrite  phase  shifters.  Significant 
commonality  exists  between  the  TMD-GBR  Dem/Val  radars  and  the  NMD-GBR  Dem/Val  radars 
in  the  areas  of  the  radar  receivers,  signal  processors,  data  processors,  recorder  subsystems,  beam 
steering  generation,  and  software.  Issues  concerning  higher  power  rated  solid  state  transceiver 
modules  needed  for  EMD  will  be  resolved  by  a  parallel  Solid  State  Demonstration  Array  contrac¬ 
tual  effort. 


A  key  GBR  issue  is  producibility  and  availability.  Early  coordination  between  die  prime  contrac¬ 
tor  and  the  SDIO  producibility  and  manufacturing  program  will  ensure  that  producibility  goals 
are  met.  The  ability  to  meet  these  goals  will  be  demonstrated  through  competent  ground  testing. 


PROJECT  NUMBER;  2202 

PROJECT  TITLE:  Ground-based  Exoatmospheric  Interceptor  Development 

PROGRAM  ELEMENT:  06032 15C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  objective  of  the  Ground-Based  Interceptor  (GBI)  development  effort  is  to  develop  and  deploy 
a  ground-launched  exoatmospheric  interceptor  designed  for  hit-to-kill  (non-nuclear)  intercepts  of 
Intercontinental  Ballistic  Missile  (ICBM)  and  Submarine-Launched  Ballistic  Missile  reentry 
vehicles  (RVs)  in  the  midcourse  of  their  trajectories.  Midcourse  sensors  will  acquire,  track,  and 
pass  threat  cluster  information  to  the  Command  and  Control  Element,  which  will  cue  the  intercep¬ 
tors  and  provide  updates  if  they  are  available.  Using  on-board  sensors,  the  interceptors  will 
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acquire  the  threat  cluster  and  select  the  RV,  and  kinetically  destroy  it. 


The  GBI  was  selected  as  the  interceptor  for  an  initial  site  deplo3rment  because  of  the  advanced 
state  of  GBI  technology  and  testing.  The  testing  included  the  successful  Exoatmospheric  Reentry 
vehicle  Interceptor  Subsystem  (ERIS)  program.  The  NMD  GBI  effort  began  in  FY  1992  with  a 
competition  which  resulted  in  the  award  of  three  Develc^nnent  Options  Assessment  contracts.  The 
earlier  GBI  Dem/Val  effort  has  been  rescoped  to  reduce  risk  by  pursuing  critical  interceptor  com¬ 
ponent  development  until  award  of  die  National  Missile  Defense  (NMD)  GBI  contract.  A  request 
for  proposals  was  released  20  November  1992  for  the  NMD  GBI  development. 


The  NMD  GBI  Dem/Val  contract  will  be  awarded  in  3Q/FY93  to  a  single  prime  contractor.  The 
prime  will  use  tqjpropriate  technology  to  develop  a  prototype  interceptor  for  demostrating  GBI 
capability.  The  DEM^AL  NMD  GBI  may  be  fielded  in  a  User  Operational  Evaluation  System  if 
tlie  Government  directs.  Depending  upon  threat  changes  and  technology  developments,  die  final 
production  version  of  the  NMD  GBI  may  incorporate  an  endoatmos{^eric  kill  vehicle  (KV)  or  a 
more  advanced  exo  KV  as  a  Pre-planned  Product  Improvement  (P3I)  after  Milestone  H.  SDIO 
technology  is  performing  the  upgrade  research. 


Key  GBI  issues  include  producibility  and  reliability,  availability,  and  maintainability  (RAM). 
Early  coordination  between  the  prime  and  the  SDIO  producibility  and  manufacturing  program 
will  ensure  that  producibility  goals  are  met.  The  ability  to  meet  RAM  goals  will  be  demonstrated 
through  component  ground  testing,  along  with  stockpile  testing  of  nontactical  interceptors.  The 
interceptor  will  be  designed  to  achieve  its  effectiveness  goals  as  part  of  a  ballistic  missile  defense 
system.  Simulation,  ground  (hardware-in-the-loop)  testing,  and  flight  testing  will  be  used  to  dem¬ 
onstrate  interceptor  capability.  Simulation  and  appropriate  testing  will  demonstrate  ci5)ability  and 
survivability  against  different  threats. 


PROJECT  NUMBER:  2205 

PROJECT  TITLE:  Brilliant  Pebbles  Interceptors 

PROGRAM  ELEMENT;  06032140  Spaced-Based  Interceptors 

PROJECT  DESCRIPTION: 

The  Space -Based  Interceptor  (SBI)  Program  Element  (PE)  is  a  research  effort  to  develop  promis¬ 
ing  follow-on  anti-ballistic  missile  technologies.  Project  2205  within  this  PE  funds  the  Brilliant 
Pebbles  (BP)  program.  BP  is  an  element  of  the  Global  Missile  Defense  (GMD)  program,  which 
in  turn,  is  one  segment  of  the  Global  Protection  Against  Limited  Strikes  (GPALS)  ballistic  missile 
defense  system.  The  BP  program  is  directed  toward  demonstrating  and  validating  a.system  con¬ 
cept  that  defeats  both  theater  and  strategic  ballistic  missiles  with  ranges  greater  than  approxi¬ 
mately  500  kilometers  in  normal  flight  trajectory— or  about  800  km  for  depressed  trajectories, 
whatever  their  source  or  destination  on  the  globe,  in  their  boost,  postboost,  and  midcourse  phases 
of  flight.  The  product  of  the  BP  program  will  be  a  Brilliant  Pebbles  system  that  consists  of 
space,  ground,  and  launch  components.  The  space  component  is  comprised  of  singlet  interceptors 
and  their  associated  “life  jacket”  carrier  vehicles.  The  interceptor  is  a  light-weight,  kinetic,  hit-to- 
kUl  vehicle  that  incorporates  sensors,  guidance  control,  battle  management,  and  an  axial  propul¬ 
sion  stage.  It  possesses  high-rate  attitude  control,  on-board  data  processing,  navigation,  and 
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divert  propulsion  capabilities.  Each  life  jacket  provides  on-oibit  power,  low-rate  attitude  control, 
surveillance,  communication,  thermal  control,  navigation,  and  survivability.  The  ground  compo¬ 
nent  provides  “man-in-the-loop”,  positive  control  of  the  BP  constellation.  Tte  launch  component 
is  used  to  place  the  deployment  package  of  BP  singlets  into  space  and  operational  orbits. 

The  objectives  of  the  current  BP  Pte-EMD  jdiase  include:  finalizing  Ae  BP  System  Concept, 
demonstrating  and  validating  Ae  system  design  concept;  developing  and  implementing  a  coi^re- 
hensive  risk  management/  mitigation  program;  and  conducting  the  irecessaiy  trade-offs  to  balance 
performance,  producibility,  operability,  supportabilify,  affordability  and  schedule  requnements. 
Specific  technical  issues  to  be  resolved  during  Pre-EMD  include  demonstrating:  t^et  acq^i- 
tion,  discrimination  and  tracking;  BP  end-game  intercept  performance  and  flyout  guidance  perfor¬ 
mance;  station  keeping  adequacy;  singlet  and  life  jacket  perfonnance;  commumcation  systems; 
computers  and  software;  survivability;  launch  system/payload  integration;  and  linkages  wiA  Ae 
element  command  center.  These  demonstrations  will  be  performed  through  a  combination  of: 
Treaty  compliant  orbital  and  suboAital  flight  testing;  ground  and  imderground  testing;  hover 
tests;  “hardware-in-Ae-loop”  testing;  detailed  simulations;  and  technical  analyses.  Overall  risk 
assessment  for  Pre-EMD  is  low  to  moderate. 


The  BP  concept  evolved  from  key  component  technology  efforts  conducted  by  Lawrence  Liver¬ 
more  National  Laboratory  (LLNL).  These  results  were  passed  to  industry  for  technical  advance¬ 
ment  and  testing.  LLNL  will  continue  to  provide  advice  to  boA  Ae  industry  contractors  and  Ae 
government  task  force. 


PROJECT  NUMBER:  2300 

PROJECT  TITLE:  Command  Center 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

06032 16C  Theater  Missile  Defense 

PROJECT  DESCRIPTION: 

The  Command  and  Control  Element  (C?E)  wfll  develop  the  Battle  Management,  Command,  Con¬ 
trol,  and  Communications  (BM/C^)  functionality  for  operational  deployment  as  part  of  an  evolu¬ 
tionary  acquisition  approach  to  meet  Ae  requirements  of  Ae  Global  Protection  Agaiiut  Lumted 
Strikes  (GPALS)  System.  This  process  will  be  used  to  ensure  that  the  C'^E  critical  design  charac¬ 
teristics  and  operational  ctqiabilities  can  execute  Ae  United  States  Space  Command  (USSPACE- 
COM)  Ballistic  Missile  Defense  (BMD)  Concept  of  Operation  (CONOPS).  Additionally,  Ae 
C^E  evolutionary  acquisition  process  will’ .  demonstrate  Aat  critical  BM/C  technologies  can  be 
incorporated  mto  the  open  architecture;  prove  Aat  critical  BM/C^  processes  are  understood  and 
attainable;  develop  BM/C^  mformation  to  support  Ae  GPALS  BM/C  MDAP  Milestone  11  docu¬ 
mentation  requirements;  and  establish  Ae  GPALS  C^E  baseline  cost,  schedule  and  performance 
objectives. 

The  C^E  provides  USCINCSPACE  with  Ae  capability  to  plan,  command  and  control  BMD  oper¬ 
ations.  The  C^E  is  a  distributed,  informed  system  consistmg  of  processors,  software,  man- 
machine  interfaces,  and  commumcations  media. 
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The  C^E  consists  of  three  sub-elements  that  will  be  integrated  to  provide  the  GPALS  System  BM/ 
c£q)ability.The  Command  and  Control  (C^)  sub-element  consists  of  human-in-control  ^ision 
support  processes  that  enable  USONCSPACE  to  select  and  issue  the  system  control  directives 
required  to  operate  and  maintain  control  over  the  GPALS  Systcm.Tlw  Engagement  Plaiming  (EP) 
sub-element  is  a  set  of  automated  processes  which  respond  to  the  C?  system  control  directives; 
allow  data  from  different  sensors  to  be  combined  or  fused;  task  the  commuiucations  network,  the 
sensors  and  the  weapons;  and  provide  real-time  performance  sunomary  data  to  assess  perfor¬ 
mance.  The  sensors  provide  die  data  needed  to  detect,  track,  and  classify  the  threat,  and  perform 
kill  assessment;  the  weapons  engage  and  negate  the  threat.  The  Communications  sub-element 
provides  the  hardware  and  software  resources  and  the  network  management  necessary  to  securely 
send  and  receive  information/data  within  the  C?E,  and  between  the  C?E  and  other  GPALS  System 
elements. 


The  C%  Program  wiD  develop  BM/C^  equipment  for  installation  in  the  following  operational 
facilities: 


BMD  Cell 

This  facility  will  be  located  in  the  USSPACECOM  Consolidated  Command  Center  (USCCC)  and 
Space  Control  Center  (SPACC)  to  support  the  Space  Force  Application  mission  area  interface 
between  the  GPALS  System  and  USCINCSPACE.  The  BMD  Cell  will  provide  command  and 
decision  support  to  USCINCSPACE. 


Ballistic  Missile  Defense  Operations  Center  (BMDOC): 

Initially  located  at  the  NTF,  and  ultimately  in  the  Cheyenne  Mountain  Complex,  this  facility  sup¬ 
ports  the  BMD  Cell-USSPACECOM  information  interface.  The  BMDOC  hosts  a  BM/C'’  pro¬ 
cessing  suite  and  the  operations  personnel  necessary  to  coordinate  and  integrate  system-wide 
BMD  activities  and  supports  the  USCINCSPACE  planning  and  decision  process. 


Component  Command  Centers: 

The  Component  Command  Centers  (which  will  contain  Army  and  Air  Force  unique  cqjabilities) 
will  be  capable  of  supporting  the  USCCC  and  distributed  Operations  Center  by  functioning  as 
“Hot  Backups”.  The  BMD  Cell  and  BMDOC  capabilities  will  be  replicated  at  the  Component 
Command  Centers  to  provide  for  BM/C^  availability  and  survivability.  The  Component  Com¬ 
mand  Centers  will  be  capable  of  executing  real-time  control  of  BMD  engagement  operations. 


Operations  Centers: 

The  C^E  Program  will  deliver  BM/C^  equipment  to  both  the  Element  Operations  Center  (EOC) 
and  Regional  Operations  Center  (ROC^  to  support  their  control  of  wetq>on/sensor  elements.  The 
EOC  and  ROC  will  each  host  a  BM/C?  processing  suite  and  the  operations  personnel  required  to 
support  the  real-time  control  of  BMD  engagement  operations. 
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PROJECT  NUMBER;  2304 

PROJECT  TITLE:  System  Software  Engineering 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  Systwn 

PROJECT  DESCRIPTION: 

GPALS  will  require  adaptive,  fault-tolerant,  reliable,  trusted  so^are  that  must  be  developed, 
integrated  and  tested  across  multiple  systems  and  developers.  This  project  wfll  provide  the 
bUity  to  specify,  develop,  acquire,  integrate,  test,  and  maintain  software  for  SDIO.  Efforts  under¬ 
way  to  achieve  tfiese  capabilities  include  proof-of-conc^  demonstrahons;  tools  and  methods 
analysis  and  development;  software  code  prototyping;  laboratory  experiments;  software  contrac¬ 
tor  evaluations;  and  various  analyses,  investigations,  and  reports.  Proof-of-concept  demon^a- 
tions  of  formal  methods  for  software  development,  demonstrating  the  production  of  code  to  Trust 
Level  five,  are  expected  during  FY96.  BuUd  One  of  the  SDI  Software  Engineering  Support  Envi¬ 
ronment  (SESE)  is  scheduled  for  completion  in  FY95  with  subsequent  buUds  completed  m  FY96 
and  FY98.  Efforts  continue  in  the  research  and  development  of  parallel  pocessing  technologies. 
Standards,  products,  tools,  and  methodologies  developed  imder  this  activity  qjply  to  all  SDI  Ele¬ 
ment  software  development  efforts  and  will  provide  the  basis  for  coordinated  and  successful  SDI 
software  development,  integration,  testing,  deployment,  and  maintenance. 


PROJECT  NUMBER: 
PROJECT  TITLE; 
PROGRAM  ELEMENT: 


3102 

System  Engineering 

0603215C  Limited  Defense  System 

060321 6C  Theater  Missile  Defense 


PROJECT  DESCRIPTION: 

The  purpose  of  Systems  Engineering  and  Integration  is  to  develop  the  top  level  design  of  the  Glo¬ 
bal  Protection  Against  Limited  Strikes  (GPALS)  System  taking  into  account  the  threat  and  the 
user’s  requirements;  allocate  system  level  design  requirements  to  elements;  develop  and  maintain 
configuration  of  the  GPALS  system  as  it  evolves;  develop  and  design  the  GPALS  Command  and 
Control  Element;  insure  that  the  inter-element  design  activities  are  fully  integrated  to  romplete 
comprehensive  demonstration/validation  (DEMA^AL)  program.  Meeting  these  objectives  pre¬ 
pares  the  GPALS  System  for  the  engineering  and  manufacturing  development  (EMD)  phase  lead¬ 
ing  to  fielding  the  segments  of  the  GPALS  system  to  meet  its  Theater,  National,  and  Global 
missions.  These  objectives  include  maintaining  a  contingency  for  an  earlier  NMD  UOES  site 
fielding,  if  the  decision  is  made  during  late  DEM/VAL. 

The  Systems  Engineering  and  Integration  Contractor  (SEIC),  supporting  the  SDIO  GPALS  Gen¬ 
eral  Manager  achieving  the  above  objectives,  is  responsible  for  overall  systems  engineering  and 
integration  for  the  GPALS  System  and  Strategic  Defense,  systems  engineering  for  Theater 
Defense  and  the  C%  interface  with  the  TMD  contingency  operations  through  GPALS  BMC  , 
integrated  system/segment  sunulation,  integrated  systems/segments  testing,  and  the  development 
of  the  Battle  Management,  Command,  Control,  &  Communications  (BMC^)  hardware  and  soft¬ 
ware.  The  SEIC  is  to  consider  all  of  the  GPALS  segments  to  ensure  proper  design  to  aUow  for 
system  evolution  and  insertion  of  new  technologies  as  they  mature.  This  also  includes  coordinat¬ 
ing  interface  requirements,  managing  GPALS’  segment  systems  engineering,  and  providing  engi- 
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neering  guidance  to  program  participants.  The  SEIC  supports  the  General  Manager  as  he  works 
with  the  Service  PEOs  and  PMs  to  fully  implement  the  GPALS  System  controlled  configuration 
into  the  Element  contracts. 


The  current  SEI  contract  was  awarded  competitively  for  five  years  through  May  1993.  An  open 
competition  for  a  BMC^/SE&I  contractor  will  be  held  during  FY93  with  an  award  in  the  third 
quarter  FY94  to  carry  the  program  through  DEM/VAL  and  into  EMD.  The  winning  contractor 
will  be  accountable  for  all  the  responsibilities  described  above.  This  contractor  will  be  required  to 
accept  total  system  performance  responsibility  within  one  year  of  the  contract  award.  The  current 
SE&I  contract  will  be  extended  two  years  (with  two  one-year  options)  to  insure  the  current  speci¬ 
fications  and  databases  can  be  properly  transferred  to  the  winning  contractor.  The  hand-off 
between  the  extended  current  SE&I  contract  and  the  competed  BMC? /SE&I  contract  insures  that 
previously  developed  requirements  and  interfaces  will  be  incoiporated/updated  as  part  of  the 
continuous  development.  The  new  contract  will  be  for  the  duration  of  DEM/VAL  (approx- 
iamately  5  years)  with  an  option  for  EMD  (up  to  5  years).  The  Element  contractors  will  establish 
an  associate  contractor  relationship  with  the  winning  BMC?/SE&I  contractor. 


PROJECT  NUMBER:  3103 

PROJECT  TITLE:  SDIO  Metrology 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  Metrology  effort  is  performed  at  the  National  Institute  of  Standards  and  Technology  facilities 
in  Gaithersburg,  MD  and  Boulder,  CO.  This  project  addresses  the  identification  and  development 
of  critical  measurement  standards,  unique  to  SDIO  requirements,  which  are  inadequate  or  non¬ 
existent  at  the  U.S.  National  level.  These  standards  will  provide  the  legal  and  scientific  basis  for 
measurement  of  performance  of  SDIO  system  parameters.  This  effort  also  integrates  and  man¬ 
ages  the  SDIO  software  producibility  Manufacturing  Operations,  Development  and  Integration 
Laboratory  (MODIL)  network. 


PROJECT  NUMBER:  3104 

PROJECT  TITLE:  Integrated  Logistics  Support 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  Integrated  Logistics  Support  (ILS)  project  addresses  the  identification  and  quantification  of 
the  essential  elements  of  a  Global  Protection  Against  Limited  Strikes  (GPALS)  support  system.  It 
identifies  the  basic  supportability  costs,  schedule,  performance,  and  support  technology  drivers  in 
each  SDI  project  to  ensure  the  minimum  cost  of  ownership  and  maximum  effectiveness  of  the  .. 
GPALS  system. 
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PROJECT  NUMBER:  3105 

PROJECT  TITLE:  Producibility  And  Manufacturing  (P&M) 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

This  project  will  identify  P&M  risks  and  develop  generic  risk  mitigation  programs  associ^ed 
with  the  producibility  and  manufacturing  needs  of  the  designs  of  the  Global  Protection  Against 
Limited  Strikes  (GPALS)  National  and  Theater  Missile  Defense  elements  (inclu^g  User  Opera¬ 
tional  Evaluation  System)  and  will  coordinate  and  implement  a  structured,  imified  approach  to 
risk  reduction  and  mitigation  of  conunon  P&M  issues. 


The  approach  involves  the  following  five  efforts: 

1.  Manufacturing  Strategy  Developntent.  This  effort  develops  and  implements  a  cap¬ 
stone  Strategic  Defense  Initiative  Manufacturing  Strategy  (based  on  the  revised 
DoDD  5000.1,  DoDI  5000.2)  providing  leadership  and  direction  as  the  Elements  and 
Systems  Engineer  develop  their  manufacturing  strategies.  This  strategy  develop¬ 
ment  will  flow  down  to  the  Element  Contractors  and  subcontractor  levels. 

2.  Industrial  Resource  Analyses  (IRAs).  Analyses  and  risks  of  the  shortfalls  of  indus¬ 
try’s  capability  and  capacity  to  manufacture  key  element  design  technologies. 

3.  Initiating  critical  producibility  programs  with  industry  in  a  number  of  high-priority 
areas  to  complement  on-going  Technology  or  Element  P&M  efforts  and  to  address 
Segment  P&M  Exit  Criteria. 

4.  Manufacturing  Operations  Development  and  Integration  Laboratories  (MODILs). 
MODILs  serve  to  address  and  ultimately  mitigate  high  producibility  risks.  This 
involves  accelerating  the  development,  integration,  and  introduction  of  modem,  cost- 
effective  manufacturing  technologies  into  each  elements’  design  and  the  industrial 
base  using  existing  national  resources  (government  labs,  industry,  academia).  Exist¬ 
ing  MODILs  are  integrated  by  National  Labs  (Survivable  Optics  -  Oak  Ridge 
National  Lab,  Electronics  &  Sensors  -  Sandia  National  Lab,  Spacecraft  Fabrication 
&  Testing  -  Lawrence  Livermore  National  Lab)  and  NIST  -  the  Software  Producibil¬ 
ity  MODIL. 

5.  Coordinating  and  leveraging  SDI  investments  with  DoD  Industrial  Base  programs, 
and  DDR&E  Advanced  Technology  Demonstrations. 

These  efforts  combine  to  assure  that  commitment  and  emphasis  will  be  placed  on  risk  reduction 
and  design-for-manufacturability  during  the  appropriate  design  or  development  phase. 
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PROJECT  NUMBER:  3107 

PROJECT  TITLE;  Environment,  Siting  andFacilities  Activities 

PROGRAM  ELEMENT:  0603218C  Research  &  Support 

PROJECT  DESCRIPTION: 

Provide  area  narrowing  and  site  selection  siq)port,  environmental  impact  analysis  documentation 
and  facility  acquisition  support  for  the  SDIO  systems  and  techmcal  development  projects.  Plan, 
program,  budget,  and  monitor  facility  acquisition  of  Military  Constraction  projects.  Provide  guid¬ 
ance  and  prepare  Enviroiunental  Assessments  and  Environmental  Impact  Statements,  as  ^>plica- 
ble,  for  SDIO  technology  demonstrations  and  test  and  evaluation  activities.  Develop  guidance  for 
Executing  Agents  on  facility  acquisition  and  environmental  matters.  Execute  MILCON  design  for 
deployments  and  technology  programs.  Execute  minor  MILCON  construction  projects  to  support 
deployments  and  technology  programs. 


PROJECT  NUMBER:  3108 

PROJECT  TITLE:  Operational  Environments 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  puipose  of  this  project  is  to  identify,  integrate,  coordinate,  and  resolve  natural  and  nuclear 
environmental  issues.  The  program  will  focus  on  characterizing  natural,  debris,  engagement  and 
nuclear  environments  from  a  systems  perspective.  DoD  and  DOE  programs  will  be  reviewed  to 
identify  specific  areas  where  additional  effort  is  needed  to  support  deployment/operation  of  a 
OPALS  system,  thus  providing  an  adequate  understanding  of  natural,  debris,  and  potential  nuclear 
environments  within  which  a  missile  defense  system  must  operate. 


Tliere  are  two  main  efforts  ongoing  witliin  this  project:  (1)  the  KEW  Space  Debris  Modeling 
effort,  in  which  the  Debris  Radiance  (DEBRA)  model  and  a  long-term  DoD  model  of  the  space 
debris  environment  (Debris  Analysis  Workstation,  or  DAW)  are  being  developed;  and  (2)  the 
Nuclear  Effects  Physics  Modeling  effort,  in  which  first-principle  physics  satellite  nuclear  radia¬ 
tion  codes  are  being  upgraded  to  provide  higher-fidelity,  faster-running  tr^>ped  radiation  transport 
codes. 


Tlie  objective  of  DEBRA  is  to  model  KEW  engagement  scenarios  from  a  sensor  discrimination 
vievvpoint.  The  objective  of  DAW  is  to  provide  a  platform  containing  a  standardized  set  of  empir¬ 
ical  software  codes  capable  of  performing  on-orbit  event  analysis,  pre-test  intercept  breakup  pre¬ 
dictions,  and  long-term  flux  predictions.  Both  DEBRA  and  the  nuclear  effects  codes,  with 
associated  documentation,  will  be  delivered  to  SDIO’s  National  Test  Bed  (NTB)  for  use  in  assess¬ 
ing  system  survivability  of  GPALS  space  assets.  DAW  is  planned  for  delivery  to  the  Consoli¬ 
dated  Space  Test  Center  (CSTC)  Space  Test  Range  and  the  Air  Force  Operation  Test  Center 
(AFOTEC)  for  use  by  range  safety  when  conducting  SDIO  intercept  tests;  and  to  AFSPACECOM 
and  USSPACECOM  for  use  in  analysis  of  on-orbit  break-up  events. 
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PROJECT  NUMBER:  3109 

PROJECT  TITLE:  System  Secorlty  Engineering 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  objective  of  the  project  is  to  ensure  that  Electronic  ^formation  Systems  Security  (ELIN- 
FOSEC)  is  integrated  into  die  Global  Protection  Against  Limited  Strikes  (OPALS)  program, 
including  the  National  Missile  Defense  (NMD)  and  Theater  Missile  Defense  (TIsp)  prograim. 
The  System  Security  program  will  counter  existing  and  everchanging  electronic  infom^on 
threats,  ensuring  that  the  system  is  secure  and  will  withstand  any  credible  penetration  or  disrup¬ 
tion  attempts.  The  areas  of  security  technology  and  support  include:  security  architecture  of  the 
NMD,  communications  security  (COMSEC)  mechanisms,  con^uter  security  products,  trurted 
software,  secure  hardware  and  support  of  DEM/VAL  activities  and  the  National  Test  Bed  (NTB). 


PROJECT  NUMBER:  3110 

PROJECT  TITLE:  Survivability  Engineering 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  System  Survivability  Program  is  responsible  for  oversight  and  management  of  the  GP^pS 
Survivability  Program.  This  oversight  activity  includes  coordination  of  the  SDIO’s  survivability- 
related  activities  to  support  the  GPALS  acquisition  process,  ensuring  that  proper  interfaces  are 
established  and  maintained  within  system,  element  and  component  levels  of  the  Program. 


The  Program  provides  for  generation  of  system  and  top-level  element  survivability  requirements 
that  are  directly  traceable  to  SDIO-approved  mission  requirements  and  threat  scenario(s).  Analy¬ 
ses  are  performed  to  support  TMD,  GMD  and  NMD.  These  analyses  include  performance  of  sys¬ 
tem-level  trade  smdies  to  assess  the  ability  of  the  system  and  elements  to  survive  and  operate  in 
natural  (e.g.,  debris)  and  manmade  hostile  (e.g.,  nuclear,  laser,  ASATs)  environments.  Addition¬ 
ally,  the  System  Survivability  Program  ensures  elements’  survivability  design  concq)ts  are  con¬ 
sistent  with  survivability  requirements  and  segments/elements  are  prepared  for  DAB  and  other 
critical  reviews.  The  Program  is  also  responsible  for  defining  requirements  for  and  performing 
system-level  survivability-related  tests,  namely  through  SDIO’s  test  beds  within  the  National  Test 
Bed  (NTB).  This  includes  defining  system  survivability  test  requirements  as  inputs  to  the  SDI  test 
and  evaluation  planning  process.  Finally,  the  Program  is  res^nsible  for  defining  and  assessing 
critical  survivability-related  operational  concepts  that  are  consistent  with  system  and  element  sur¬ 
vivability  requirements,  that  enhance  the  system/elements’  survivability,  and  that,  provide  maxi¬ 
mum  flexibility  to  the  User. 
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PROJECT  NUMBER:  SUl 

PROJECT  TITLE:  Surveillance  Engineering 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

In  aU  mission  areas  and  phases  of  the  Global  Protection  Against  Limited  Strikes  (GPALS)  Sys¬ 
tem,  some  level  of  target  surveillance/  discrimination  capability  will  be  needed  in  order  to  meet 
mission  discrimination  requirements.  However,  surveillance/dbcnmination,  to  include  bulk  fil¬ 
tering,  track  initiation,  tracking,  track  correlation,  discrimination,  and  sensor  man^ement,  is  one 
of  the  most  difficult  and  fundamental  problems  facing  GPALS.  This  problem  will  also  becorne 
more  complex  in  the  future  as  target  decoy  technology  inqiroves  md  is  acquired  by  potential 
threats.  This  program  addresses  a  wide  range  of  surveUlance/discrimination  issues  from  a  sys¬ 
tems  perspective  and  develops  and  evaluates  algorithms  and  systems  schemata  to^  meet  mission 
requirements  by  efficient  use  of  available  sensing  resources.  To  accomplish  this,  this  program  h^ 
developed  a  simulated  test  environment  known  as  the  Surveillance  Test  Bed  (STB).  The  STB  is 
one  of  several  test  beds  that  will  be  resident  on  the  National  Test  Bed  (JOB).  The  STB  provides 
the  capability  to  evaluate  element  algorithms  or  Test  Articles  (bulk  filtering,  tracking,  ^crimina¬ 
tion,  etc.)  and  system  schema  (the  framework  that  integrates  elements  and  algorithms  into  a  coor¬ 
dinated  system)  on  a  high  fidelity  simulation  of  element  sensors.  In  addition  to  the  STB,  other 
lower  fidelity  software  tools  will  be  utilized  to  conduct  analysis  and  identify  scenarios  to  be  eval¬ 
uated  with  the  STB.  This  program  will  also  develop  and  implement  a  methodology  for  validation 
of  system  level  discrimination  performance,  including  performance  of  system  discrimination 
schema  and  algorithms  in  wartime  environments.  Qose  coordmation  is  maintained  with  the  Dis¬ 
crimination  Technology  project  (#1105).  Discrimination  algorithms  developed  under  that  project 
will  be  evaluated  and  validated. 


PROJECT  NUMBER:  3112 

PROJECT  TITLE:  Systems  Engineering  Modeling 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  systems  engineering  support  will  provide  critically  needed  capability  to  develop  and  use  test 
beds  and  other  models/simulations  in  support  of  the  design  and  validation  of  Strategic  Defense 
System  (SDS)  concepts.  State-of-the-art  test  beds,  models/simulations,  and  analysis  tools  are 
being  developed  in  support  of  studies  and  analyses  conducted  prior  to  the  Milestone  n  engineer¬ 
ing  and  manufacturing  development  decision.  These  tools  will  support  the  SDIO  community  in 
evaluation/comparison  of  alternative  architecmres  and  support  element  model  development/inte¬ 
gration.  In  general,  system  engineering  support  will  include:  design,  development,  integration, 
test,  and  maintenance  of  Level  Two  System  Simulators  (L2SS);  design  and  development  of  Com- 
maiid  and  Control  simulators  (C^  Sims)  supporting  USSPACECOM  and  component  commands’ 
Concept  of  Operations  Exercises  (CONEXes);  and  development  and  operation  of  the  NTF’s  Cen¬ 
ter  for  Software  Engineering  and  Technology  (CSET). 
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PROJECT  NUMBER:  3U3 

PROJECT  TITLE:  Ground  Common 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

Provide  environmental  inqjact  analysis  documentation,  deployment  siting  and  basing  andysis, 
and  facility  acquisition  support  planning  of  the  SDIO  National  Missile  Defense  (NMD)  and  Glo¬ 
bal  Missile  System  (GMD)  systems  and  technical  development  projects.  Plan,  progrm,  budget 
site  specific  Bivironmental  Assessments,  Environmental  Impact  Statements,  and  Environmental 
Mitigation  actions,  as  applicable,  for  SDIO  NMD  and  GMD  comnwn  facilities  design  and  con¬ 
struction  activities.  Develop  guidance  for  Executing  Agents  on  facility  acquisition  and  environ¬ 
mental  matters.  Provide  common  facilities,  equipment  such  as  vehicles,  siqiport  equipment,  test 
equipment,  computers  and  tools. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


3201 

Architectures  And  Analysis 

0603 2 15C  Limited  Defense  System 

060321 8C  Research  And  Support  Activities 


PROJECT  DESCRIPTION: 

This  project  develops,  evaluates,  and  compares  alternative  architecture  concepts  for  all  phases  of 
the  Strategic  Defense  System  (SDS),  including  Limited  Protection  Systems  (IPS),  Global  Protec¬ 
tion  Against  Limited  Strikes  (GPALS),  and  Follow-on  Architectures.  Emphasis  is  on  the  insertion 
0gwiy  emerging  technologies  into  the  system  elements  to  reduce  system  cost  and  increase 
effectiveness.  Additional  areas  of  investigation  include  new  and  innovative  concepts,  implica¬ 
tions  of  new  technical  concepts,  and  architectural  effects  of  specific  techmeal  issues.  This  project 
also  prepares  cost  and  operational  effectiveness  analyses  for  strategic  defense  major  defense 
acquisition  programs.  Includes  upgrading  and  maintaining  simulation  tools  which  are  necessary 
to  conduct  arcliitecmral  level  analyses,  such  as  the  Mission  Effectiveness  Model  (MEM).  Ele¬ 
ment  task  areas  are:  Follow-on  Architecture  Analysis,  Alternative  Architectures,  and  Analysis 
Tools.  The  Mission  Analysis  function  provides  direct  support  to  the  Director,  SDIO,  ®d  senior 
OSD  policy  officials  on  a  variety  of  sensitive  policy  and  strategy  issues,  including  implications  of 
events  in  Russia  and  other  members  of  the  Commonwealth  of  Independent  States  (CIS)  for  the 
SDIO/GPALS  program:  the  status  of  foxmerly-Soviet  offensive  ballistic  missile  capabilities;  arms 
control;  strategic  stability  and  deterrence;  and  proliferation  of  nuclear  weapon  and  ballistic  mis¬ 
sile  technology  in  the  rest  of  the  world. 
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PROJECT  NUMBER;  3202 

PROJECT  TITLE;  Operations  Interface 

PROGRAM  ELEMENT;  0603215C  Limited  DefiMise  System 

0603218C  Research  And  Support  Activities 

PROJECT  DESCRIPTION; 

The  mission  of  the  SDI  Organization  is  to  support  national  security  policy  and  strategy  and  to 
manage  the  development  and  deployment  of  a  ballistic  missile  defense  (BMD)  system  that  meets 
the  operational  mission  requirements  of  tfre  designated  users  of  that  system.  In  support^  of  this 
mission,  analyses  and  simulations  focus  on  definition  of  the  OPALS  concept,  cwrdinating  and 
refining  the  concept  definition  with  other  parts  of  DoD,  external  agencies,  and  (indirectly)  with 
Allies  and  friends  who  may  cooperate  in  mutual  deployments  of  a  BMD  system.  Analyses  and 
simulations  address  strategic  and  tactical  effectiveness,  including  offense-defense  interaction  of 
proposed  OPALS  system  architectures  against  offensive  ballistic  missile  Areats  to  Ae  U.S.,  our 
Allies  and  friends,  and  deployed  forces.  Analytical  results  are  Aen  used  to  support  activities 
required  for  Ae  Defense  acquisition  process.  Funds  are  also  provided  from  this  project  to  opera¬ 
tional  users  (USSPACECOM,  ARSPACE,  AFSPACE,  NAVSPACE,  Marines,  SAC/STRATCX)M) 
to  enable  Aem  to  develop  Aeir  operational  requirements  and  concepts  of  operations  for  employ¬ 
ing  BMD  and  ensuring  Aat  Aese  concepts  are  integrated  into  Ae  overall  BMD  system  deploy¬ 
ment  strategy  and  planning. 


PROJECT  NUMBER:  3203 

PROJECT  TITLE:  Intelligence  Threat  Development 

PROGRAM  ELEMENT:  0603218C  Research  And  Support  Activities 

PROJECT  DESCRIPTION; 

The  purpose  of  Ae  SDI  Intelligence  Threat  Development  project  is  to  provide  an  up-to-date  Intel¬ 
ligence  Community-validated  threat  description  against  which  system-specific  threat-driven  spec¬ 
ifications,  lethality  designs,  and  target  objects  are  developed.  The  primary  vehicle  for  providing 
these  threat  descriptions  is  Ae  System  Threat  Assessment  Report  (STAR),  which  is  updated  and 
validated  by  Ae  Intelligence  Community  annually  under  this  project.  The  STAR  addresses  Ae 
threat  faced  by  a  Global  Protection  Against  Limited  Strikes  (OPALS)  system  from  two  points  of 
view.  First,  Ae  descriptions  of  QS/Russian  and  Chinese  threat  vehicles,  warheads,  and  penetra¬ 
tion  aids  (Penaids)  arc  provided  which  apply  to  limited  or  all-out  strategic  nuclear  attack  against 
U.S.  assets.  Second,  Rest-pf-World  (ROW)  threat  descriptions  are  provided  Aat  address  Ae 
attack  of  overseas  Aeater  (tactied)  resources  of  Ae  U.S.  and  its  allies.  In  addition  to  Ae  STAR, 
six  annexes,  one  for  each  Major  Defense  Acquisition  Program  (MDAP),  are  provided  and  vali¬ 
dated  by  the  intelligence  community  each  year.  The  annexes  contain  somewhat  more  information 
Aan  Ae  STAR  and  are  system-specific  to  each  MDAP.  The  Intelligence  Threat  Development  Pro¬ 
gram  Avides  the  threat  into  three  major  categories-Operational  Threat  Environment,  Targets,  and 
System  Specific  Threats.  The  Operational  Threat  Environment  includes  assessments  of  the  socio¬ 
political,  military  and  economic  limits  on  the  use  of  threats  in  attack  scenarios  and  projects  Ae 
force  structure  or  order  of  battle  for  adversarial  forces.  The  Targets  include  delivery  vehicles  and 
payloads,  while  Ae  System  Specific  Threats  include  physical  negation  threats  (both  KEW  and 
DEW)  and  nonlethal  threats  like  electroiric  warfare  and  various  forms  of  INFOSEC.  The  delivery 
vehicle  category  mcludes  ballistic  missile  boosters  and  aerodynamic  missiles  residing  within  Ae 
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Commonwealth  of  Independent  States  (QS),  CIS  post-boost  vehicles  (buses),  and  ROW  missiles 
(ballistic  and  aerodynamic)  with  ranges  greater  than  30  kilometers.  TTw  payloM  crt^ory 
includes  CIS  re-entry  vehicles  (warfieads)  and  penetration  aids,  and  ROW  missile  wanieads  (both 
nuclear  and  non-nuclear)  and  their  penetration  aids.  Both  targets  and  system-spwific  threats  are 
described  to  three  levels  of  detail.  The  threats  are  described  at  Ae  highest  level  in  terms  of  basic 
capabilities  and  country-of-origin  (Level  0);  form,  fit,  and  function  (Level  1)  necessary  to  stqiport 
system  level  trade-off  studies;  and  the  very  detailed  Level  2,  where  actual  materials  and  structures 
arc  described  for  use  in  lethality  studies,  detailed  clement  subsystem  efesigns,  and  actual  target 
designs.  The  analyses  will  evaluate  emission  signatures,  reflection  signatures,dynarmc  signa¬ 
tures  (trajectories  and  microdynamics),  and  the  system  specific  vulnerabilities  for  strategy  and 
theater  elements  of  OPALS.  These  andyses  will  provide  detailed  data  for  developing  bom  theater 
defense  systems  and  other  OPALS  systems. 


PROJECT  NUMBER:  3204 

PROJECT  TITLE:  Countermeasures  Integration 

PROGRAM  ELEMENT:  060321 8C  Research  And  Support  Activities 

PROJECT  DESCRIPTION: 

The  mission  of  the  SDI  Countermeasure  Integration  (CMI)  Program  is  to  stress  OPALS  architec¬ 
tures  and  elements  to  ensure  that  deployed  ballistic  missile  defense  systems  are  robust  to  potential 
countermeasures  which  are  within  the  means  of  anticipated  adversaries.  Included  in  this  mission 
is  a  twofold  responsibility.  First,  the  CMI  program  supports  the  SDI  threat  development  process 
by  stimulating  the  examination  and  assessment  of  all  credible  counters  to  future  deployed  sys¬ 
tems.  Secondly,  the  CMI  program  provides  the  OPALS  system  desi^er  wiA  advance  warning 
necessary  for  building  preplanned  improvements  and  program  hedges  into  the  design. 


The  SDIO  CMI  Program  carries  out  its  mission  by  pursuing  the  following  objectives:  identify 
potential  countenneasures;  determine  credibility  through  analyses  and  tests;  characterize  credible 
countermeasures  by  providing  designs  and  performance  parameters;  inform  intelligence  and  sys¬ 
tem  threat  developers  of  potential  countermeasures;  and  inform  OPALS  system  designers  wiA 
advance  warning  of  potential  countermeasures.  These  last  two  objectives  represent  Ae  cardinal 
goals  of  the  program.  The  sup>p>ort  provided  by  the  CMI  Program  to  Ae  threat  development  pro¬ 
cess  and  its  outcome  is  the  chief  means  by  which  Ae  program  achieves  its  mission  of  ensuring  the 
robustness  of  future  deployed  systems.  Making  vulnerability  and  susceptibility  infomiation  avail¬ 
able  to  the  system  designers  provides  a  mechanism  by  which  Ae  designers  can  build  robusmess 
into  Aeir  designs  during  early  stages  of  the  system  development  process.  The  ability  to  inip)rove 
the  robusmess  of  the  design  in  its  formative  stages  provides  a  cost-effective  means  of  ensuring  a 
flexible,  high  perfonnance  design.  Tunely  screening  of  countermeasures  also  allows  Ae  system 
designer  to  focus  on  Ae  critical  countermeasures  and  safely  ignore  countermeasures  which  ulti¬ 
mately  prove  to  be  technically,  politically,  militarily  or  economically  infeasible. 

The  CMI  Program  uses  three  primary  resource  groups  to  execute  Ae  process  of  countermeasure 
identification,  analysis,  verification  and  assessment.  These  three  resource  groups  are  the  Red 
Teams,  laboratories,  and  strategic  analysis  groups.  Red  teams  are  formed  and  tasked  to  identify 
and  analyze  potential  countermeasures  to  a  GPALS  architecture  or  element.  The  laboratories  and 
the  contractor  are  responsible  for  verification  of  Ae  techmeal  feasibility  of  potential  countermea- 
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sures.  The  strategic  analysis  groui>s  provide  assessments  of  Ae  reality  of  potential  countetmea* 
sures  within  the  total  context  of  the  adversary’s  environment.  Through  this  framewoik,  the  CMI 
program  is  able  to  access  an  array  of  countermeasure  evaluation  resources  from  government 
agencies,  national  laboratories,  and  contractors. 


Over  the  course  of  the  next  several  years,  the  CMI  program  will  be  conducting  susceptibility  stud¬ 
ies  of  NMD  systems  and  architectures.  Plans  call  for  Red  Teaming  system  elements  and  publish¬ 
ing  the  results  of  those  activities.  Those  concepts  that  appear  to  be  viable  counters  to  missile 
defense  will  be  analyzed  and  tested.  In  addition,  studies  of  possible  RussianA^S  responses  to  U.S. 
missile  defense  developments  will  also  continue  in  light  of  recent  arms  control  agreements. 


PROJECT  NUMBER:  3206 

PROJECT  TITLE:  System  Threat 

PROGRAM  ELEMENT:  060321 8C  Research  And  Support  Activities 

PROJECT  DESCRIPTION: 

With  the  changing  world  situation  and  the  projection  of  continuing  proliferation  of  ballistic  mis¬ 
siles,  it  is  imperative  that  an  accurate  characterization  of  theater,  national,  and  global  threats  be 
developed.  The  accurate  specification  and  characterization  of  ballistic  missiles  and  the  appropri¬ 
ate  development  and  integration  of  scenarios  using  these  characterizations  is  critical  to:  (1)  the 
analysis  of  alternative  ballistic  missile  defense  architectures;  (2)  the  performance  assessments  of 
potential  technology  applications;  and  (3)  the  operational  performance  evaluations  of  candidate 
designs.  The  threat  specifications  and  characterizations  must  be  based  on  accepted  intelligence 
community  threat  projections  or  realistic  estimates  of  technological/operational  innovations;  be 
traceable  back  to  objective  and  quantifiable  analyses;  and  be  supported  by  the  using  organiza¬ 
tions.  These  threat  projections,  described  in  engineering  terms  and  parameters,  must  be  used  by 
all  SDIO  agencies  to  ensure  that  results  can  be  compared  and  contrasted. 


The  System  Threat  development  project  is  an  integral  part  of  SDIO’s  three-part  Threat  Program. 
The  System  Threat  Project  uses  as  a  baseline  the  System  Threat  Assessment  Report  (STAR) 
developed  under  the  Intelligence  Threat  Development  Project  (#3203)  and  incorporates  likely 
adversary  countermeasures  identified  in  the  Countermeasures  Integration  Project  (#3204).  The 
System  Threat  Project  adds  system-specific  engineering  characterization  details  described  in  the 
form  of  scenarios  characterizing  particular  timing,  targets,  and  tactics. 


The  System  Threat  Project  achieves  its  objectives  through  the  auspices  of  the  Threat  Working 
Group  (TWG),  and  the  TWG  subgroups  (the  Scenario  Working  Group  (SWG)  and  the  Penetration 
Aids  Panel).  TTte  TWG,  and  the  TWG  subgroups,  include  representatives  from:  the  Intelligence 
Community  (DIA,  CIA,  Service  Science  &  Technology  centers,  etc.);  the  SDIO  and  Service  ele¬ 
ment  development  offices;  the  using  commands  (USSPACECOM,  USASDC,  USAFSSD,  etc.); 
and  the  Service  engineering  support  agencies.  Using  the  expertise  available  through  the  TWG, 
the  System  Threat  Project: 


(1 )  Identifies  user  needs  for  threat  scenario  descriptions. 
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(2)  Identifies  analyses  needed  to  fully  specify  and  characterize  the  threat  missile  sys¬ 
tems,  penetration  aids,  tactics,  etc.  and  ensures  the  analyses  is  done. 

(3)  Provides  the  analysis  results  to  all  interested  agencies  for  review  and  comment. 

(4)  Addresses  critical  threat  issues  which  arise  during  the  analysis  process. 

(5)  Ensures  all  supporting  agencies’  views  on  threat  issues  are  fully  aired. 

(6)  Reviews,  j^jproves,  produces,  and  distributes  all  System  Threat  Scenario  Descrip¬ 
tions. 

(7)  Produces  threat  computer  tapes  and  supporting  documentation  for  use  by  the  devel¬ 
opment  and  acquisition  communities. 


The  System  Threat  Scenario  Description  Documents  are  presented  to  the  SDIO  System  Design 
Board  (SDB)  for  endorsement  and  configuration  control. 


PROJECT  NUMBER:  3207 

PROJECT  TITLE:  Systems  Analysis 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

0603216C  Theater  Missile  Defense 

PROJECT  DESCRIPTION: 

The  objective  of  this  project  is  to  define  an  evolving  architecture  for  the  phased  d^loyment  of  the 
OPALS  defense  system.  The  emphasis  will  be  on  the  Limited  Defense  System  including  initial 
deployments.  Critical  systems  issues  will  be  resolved  through  analysis.  This  project  will  also 
define  how  Tlieater  Missile  Defense  (TMD),  Space-Based  Interceptors  (SBI),  and  Other  Follow- 
On  Systems  will  be  integrated  into  OPALS.  This  project  will  provide  recommendations  on  Sys¬ 
tem  Elements,  command  and  control,  battle  management,  acquisition  strategies,  and  deployment 
basing.  This  project  will  also  provide  inputs  to  element  requirements.  Cost  and  Operational 
Effectiveness  Analysis  (COEA),  and  other  required  acquisition  documents. 
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PROJECT  NUMBER:  3301 

PROJECT  TITLE:  SDIO  Test  Data  Centers 

PROGRAM  ELEMENT:  0603215C  Umited  Defense  System 

0603217C  Other  Follow-On  Systems 

060321 8C  Research  And  Support  Activities 
0603216C  Theater  Missile  Defense 


PROJECT  DESCRIPTION: 

This  project  provides  for  the  coordination,  support,  and  sound  management  of  data  resulting  from 
SDI  Test  and  Experiments.  Tliese  activities  affect  decisions  with  respect  to  the  entire  SDI  Pro¬ 
gram,  and,  as  such,  are  funded  across  several  SDIO  Program  Elements. 


The  above  objectives  are  accomplished  through  tasks  which  provide  for  the  operations  and  main¬ 
tenance  of  SDIO  Test  Data  Centers  and  technical  coordination  and  oversight  activities.  Data  man¬ 
agement,  coordination,  and  oversight  responsibilities  are  executed  so  as  to  satisfy  Federal 
regulations,  directives,  and  guidelines,  and  industry  standards. 


Each  of  the  Data  Centers  catalog,  archive,  process,  maintain,  distribute,  and  provide  controlled 
access  to  SDIO  test  and  experiment  data.  Their  mission  is  to  serve  as  the  principal  repository  for 
SDI  experiment  data,  and  to  assist  the  analysis  and  science  community  with  their  requirements  for 
the  infonnation  to  evaluate  SDI  feasibility,  design  development,  and  deployment.  Additionally, 
the  Centers  provide  specialized  data  products  and  analysis  support  for  SDIO  System  Elements. 
Each  Data  Center  is  located  at  a  DoD  center  of  expertise  in  scienceAechnology  and  utilizes  this 
capability  to  assist  analysts  in  the  understanding  of  the  data. 

The  oversight  and  coordination  tasking  supports  the  SDIO  Data  Center  Program  Manager 
(DCPM)  and  the  SDIO  Test  Data  Centers.  Activities  include  coordinating  issues  relevant  to  Data 
Center  tasking,  providing  technical  analysis  and  recommendations,  helping  to  ensure  that  Federal 
data  management  requirements  are  satisfied,  and  assisting  the  DCPM  with  the  oversight  of  the 
SDIO  Test  Data  Centers. 


PROJECT  NUMBER:  3302 

PROJECT  TITLE:  System  Test  Environment 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

()603218C  Reseau’ch  And  Support  Activities 


PROJECT  DESCRIPTION: 

The  mission  of  the  Strategic  Defense  Initiative  (SDI)  National  Test  Bed  (NTB)  Program  is  to  pro¬ 
vide  a  comprehensive  ctqjability  to  experiment  and  evaluate  alternative  SDI  system  concepts; 
architectures,  including  battle  management/command,  control  and  communications  (BM/C^);  and 
key  defensive  teclinologies.  The  NTB  consists  of  a  network  of  integrated,  geographically  distrib¬ 
uted,  simulation  and  support  facilities.  The  National  Test  Facility  (NTF)  at  Falcon  AFB,  CO  is  the 
hub  and  central  experiment  and  simulation  facility.  This  project  consists  of  the  acquisition,  opera¬ 
tion  and  maintenance  of  computing  and  communications  networks,  secure  facilities,  and  technol- 
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ogy  required  to  support  the  NTB  mission.  The  network  nodes  include  SDIO,  Army  Space  and 
Strategic  Defense  Command,  Air  Force  Space  and  MissUe  Center,  Air  Force  Hectromc  ^sterns 
Center,  STRATCOM,  Los  Alamos  National  Laboratory,  Naval  Research  Laboratory,^neral 
Electric  Corporation  -  Blue  Bell,  PA,  Army  Space  Command,  The  Andytical  ^lences  Corpora¬ 
tion  -  Arlington,  VA.  Martin  Marietta  Corporation  -  Littleton,  CO,  Air  Force  Sfwce  Cominand, 
JCS/J8,  BDM  -  McLean,  VA,  Booz  Allen  Hamilton  -  Crystal  City,  VA,  and  WJ.  Shaefier  - 

Chelmsford,  MA. 


PROJECT  NUMBER;  3303 

PROJECT  TITLE:  Test  and  Evaluation  (T&E)  Planning 

PROGRAM  ELEMENT;  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

Provides  independent  T&E  oversight  and  assessment  of  all  GPALS  system,  segment,  and  element 
tests  to  ensure  that  comprehensive  T&E  programs  are  resourc^  and  implemented  to  support 
GPALS-wide  T&E  programmatic  and  technical  management,  verification,  validation  and  accredi¬ 
tation  (W&A),  status  monitoring,  and  coordination  of  planning  to  support  SDI  test  programs, 
and  test  and  development  items  to  include:  test  beds,  targets,  test  instrumentation,  and  system 
models  and  simulations. 


PROJECT  NUMBER:  3304 

PROJECT  TITLE:  Targets 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  Systems 

0603214C  Space  B  ased  Interceptors 
0603 2 16C  Theater  Missile  E>efense 


PROJECT  DESCRIPTION: 

This  task  provides  for  overall  coordination  of  targets  and  target  support  throughout  the  SDI  Pro¬ 
gram  and,  as  such,  is  funded  across  several  Program  Elements.  Currently,  three  tasks  are 
included  in  this  project:  the  SDIO  Targets  Program  Space  Test  Range,  and  Studies  and  Analyses. 

The  objective  of  the  Targets  Program  is  to  provide  engineering  and  threat  representative  test  tar¬ 
gets  for  experiments  and  for  Developmental/Operational  Test  (DT/OT)  for  the  GPALS  program. 
These  targets  must  meet  SDS  performance,  engineering,  and  threat  characteristics  requirements  to 
provide  test  articles  that  will  adequately  emulate  the  expected  threat  and  support  engineering  and 
development  tests.  Test  and  Evaluation  is  the  staff  fimction  designated  to  provide  for  the  design, 
development,  characterization,  validation,  production,  acquisition,  and  su^rt  system  tests.  The 
targets  of  concern  are  Boosters,  Re-entry  vehicles  (.RV),  Post  Boost  Vehicle  (PBV),  Decoys  and 
Penetration  aids  (PENAIDS).  _  _  . 

Targets  will  be  designated  and  developed  based  on  clement  and  system  level  development  test/ 
experiment  requirements  Initial  target  design  and  development  will  include  an  engineering  and 
tlireat  representative  target  set  approved  by  the  Test  and  Evaluation  Working  Group  (TEWG),  and 


A‘36 


Appendix 


validated  by  the  intelligence  community.  Testing  will  be  conducted  on  the  test  targets  to  ensure 
that  they  meet  the  characterization  and  validation  requirements  of  the  standard/threat  ^et  set. 
This  characterization  will  ensure  die  proper  data  is  available,  post  test,  for  accurate  and  timely  test 
evaluation. 

Products  resulting  from  this  effort  will  include: 

•  Pie-producdon  prototypes  (target  booster,  PBVs,  Rvs,  Decoy/Penaids) 

•  Flight  qualified  hardware 

•  Pre-production,  validated  test  articles  (PBV/RVs,  Penaids/Decoys)  for  GBI,  MSX, 
Patriot,  ERINT,  THAAD  BGR 

•  Launcher  Boosters  (Minuteman,  STARS,  sounding  rockets) 

•  Range  Telemetry  Communication  Equipment  and  sensors  for  data  collection  and  char¬ 
acterization 


PROJECT  NUMBER:  3306 

PROJECT  TITLE:  Computer  Resources  And  Engineering 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

060321 8C  Research  And  Support  Activities 

PROJECT  DESCRIPTION: 

Tins  project  provides  funding  for  the  Advanced  Research  Center  and  Simulation  Center  (ARC/ 
SC)  for  ongoing  operations  and  maintenance  in  support  of  Ground  Based  Elements  (GBE).  The 
ARC/SC  is  an  advanced  computation  technology  system  providing  the  operational  test  bed  for 
resolving  weapons,  sensors,  and  battle  management,  command,  control  and  communications 
(BM/C^)  issues  for  strategic  and  theater  defense.  The  ARC/SC  also  serves  as  a  development  and 
test  capability  for  other  USASSDC  programs,  to  include  the  Surveillance  Test  Bed  (STB), 
Extended  Air  Defense  Test  Bed  (EADTB),  Ground  Based  Radar  (GBR)  Test  Facility,  Midcourse 
Data  Center  (MDC)  and  Kinetic  Energy  Weapon  Data  Center  (KDC).  The  ARC/SC  is  a  major 
node  in  the  National  Test  Bed  (NTB). 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


3307 

Airborne  Surveillance  Testbed  (AST) 
0603215C  Limited  Defense  System 


PROJECT  DESCRIPTION: 
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The  Airborne  Optical  Adjunct  (AOA)  program  was  reconfigured  to  use  the  AOA  as  an  Airborne 
Surveillance  Testbed  (AST)  to  conduct  experiments  that  will  help  GR^-S  elernents  resolve  epi¬ 
cal  system  and  optical  sensor  issues  diroughout  all  phases  of  a  ballistic  missile  trajecto^.  The 
AST  program  provides  for  the  design,  fabrication,  integration,  and  operation  of  m  advanced 
infrared  (IR)  sensor.  The  IR  sensor,  together  with  the  data  processing,  display  control,  comm^- 
cations,  and  ancillary  equipment,  is  installed  on  a  modified  Boeing  767  commerci^  wicraft.  T^e 
AST  sensor  system  is  die  most  complex  system  of  its  kind  ever  built.  It  fulfills  the  demanik  for 
accurate  and  reliable  performance  and  gathers  data  critical  to  SDIO.  It  collects  multi^aiget  signa¬ 
tures,  verifies  sensor  technical  and  functional  requirements,  and  validates  sign^ 
ing  techniques  and  algorithms.  The  major  issues  to  be  addressed  by  the  AST  w  bulk  filtering, 
track,  sensor-to-sensor  correlation,  resolution  of  closely  spaced  objects,  discnmiMtion,  hander 
to  other  sensors,  and  signal  and  data  processing  requirements  for  IR  sensor  performance,  ^e 
AST  provides  a  design  and  performance  data  base  for  on-going  as  well  as  future  program^  the 
areas  of  optical  sensor  and  signal  processor  design,  system  performance  and  operation  of  IR  sen¬ 
sors,  real-time  on-board  signal  and  data  processing,  performance  of  an  integrated  IR  sensor  sys¬ 
tem  and  target  signanires.  The  operation  of  the  AST  sensor  system  provides  information 
essential  for  risk  reduction  and  effective  design  of  future  optical  surveillance  system^  hutially, 
the  AST  subsystems  were  tested  at  ground  facilities.  After  integration  on  Ae  airt^,  the  mte- 
grated  system  was  tested  in  flights  over  the  Continental  United  States  (CONUS).  Chirrently,  the 
AST  is  being  used  in  support  of:  SDIO  technology  experiments  to  collect  key  optic^  d^a  and 
perform  functional  demonstrations;  Live  Right  Integration  Experiments  (LRE);  and  NMD  Sys¬ 
tem  Integration  Tests  (SIT).  The  tests/experiments  are  being  conducted  at  Umted  States  A^y 
Kwajalein  Atoll  (USAKA),  WSMR,  ETR,  and  other  national  test  ranges  as  well  as  Rest  of  World 

(ROW)  locations. 


PROJECT  NUMBER:  3308 

PROJECT  TITLE:  System  Simulator 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

System  simulation  in  the  form  of  the  Level  Two  System  Simulator  (L2SS)  is  being  developed  to 
provide  end-to-end  analysis  capabilities  which  is  based  on  the  current  Global  Rotection  Against 
Limited  Strikes  (GPALS)  architectural  requirements.  L2SS  will  provide  a  digital  high  fidelity 
design  with  specific  representation  of  the  system  while  retaining  some  architectural  configuration 
flexibility.  The  cognizant  services  and  Element  Program  Offices  are  directlyresponsible  for  ffie 
development  of  their  simulated  models.  These  will  be  integrated  into  a  common  simulation 
framework  at  the  National  Test  Facility.  Simulation  is  a  critical  exercise  in  the  engineermg  and 
integration  process  of  a  system  and  its  interfaces,  in  that  the  L2SS  spans  multiple  development 
agencies  and  will  precede  the  availability  of  hardware  components  by  several  years.  Important 
lessons  on  developing  and  integrating  a  large  software  project  by  different  agencies  will  be 
tracked  and  distributed.  System  simulation  is  expected  to  play  a  crucial  role  in  both  making 
design  related  decisions  during  the  engineering  process  as  well  as  during  the  formal  testing  of  the 
system. 
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PROJECT  NUMBER:  3309 

PROJECT  TITLE:  System  Test  PlanningAnd  Execotkm 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  objective  of  Ais  project  is  to  provide  “system-level**  test  planning  and  execution  for  develop¬ 
ment  testing  (DT)  for  Ae  OPALS  system  and  its  system-level  segments.  Element  develqxnental 
test  and  evaluation  (DT&E),  however,  remains  Ae  rcsponsAility  of  the  element  program  man¬ 
ager,  as  does  element-to-element  interface  testing.  This  project  supports  boA  Ae  SDIO  and  ser¬ 
vice  system-level  DT.  Funding  for  operational  test  (OT)  plaiming  is  also  provided  under  Ais 
project  for  consistency  wiA  prior  years,  but  is  being  transitioned  this  fiscal  year  to  a  new  and  sep¬ 
arate  project  (3314  Operational  Test  Support). 


System  level  testing  will  consist  of  three  related  efforts:  1)  extraction  and  augmentation  of  system 
data  from  element  DT  contractor  and  government  tests  to  meet  system  test  objectives  as  defaed 
in  the  System  Test  Plan;  2)  augmentation  of  a  series  of  Live  Flight  Integration  Exercises  (LHE) 
and  System  Integration  Tests  (SITs);  and  3)  completion  of  system-wide  GPALS  simulations  in  a 
real-time  Integrated  System  Test  Ctpability  (ISTC).  System  test  planning  also  includes  planning 
for  DT&E  events  in  Ae  GPALS  Engineering  and  Manufacturiiig  Development  (EMD)  phase  in 
sufficient  detail  to  define  Ae  resources  and  provide  Aose  top-level  test  plans  to  support  Milestone 
reviews  and  to  scope  EMD  Statements  of  Work. 


When  SDIO  sponsored  system  level  tests  augment  element  and  inter-element  tests  to  collect  sys¬ 
tem  data  or  satisfy  “system**  test  objectives,  this  project  will  fund  Ae  system-level  incremental 
delta  test  costs,  i.e.,  additional  planning,  instrumentation,  test  time,  data  analysis,  and  evaluation, 
over  and  above  Ac  basic  element  test  costs.  Ortain  tasks  are  related,  but  not  included;  Lc.,  Ser¬ 
vice  element  DT.  The  NTF  is  separately  funded  through  its  own  project.  FurAer,  Allied  tests  are 
not  included. 


PROJECT  NUMBER:  3310 

PROJECT  TITLE:  Test  And  EvaluationFacilities/Launch  Support 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

0603216C  Theater  Missile  Defense 

PROJECT  DESCRIPTION: 

This  task  provides  for  overall  coordination  of  centrally  managed  test  facilities  throughout  Ae  SDI 
Program  and,  as  such,  is  funded  across  several  Program  Elemmts. 

The  objective  of  this  project  is  to  provide  adequate,  common-user  test  and  evaluation  (T&E)  facil¬ 
ities  to  enable  SDIO  test  and  experiment  programs  to  meet  Aeir  objectives.  This  is  Ae  first  year 
Aese  projects  are  consolidated  for  management  purposes;  Ae  plan  is  to  furAer  consolidate  man¬ 
agement  for  oAer  multi-user  facAties  m  future  years.  Prudent  consolidation  can  enhance  effi¬ 
ciency  and  economy  while  satisfying  user  requirements  FacAties  requirements  wA  be  satisfied 
using  existing  resources  whenever  possible.  New  and  upgraded  facAties  wA  only  be  pursued 
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when  no  existing  capability  will  meet  basic  requirements.  This  project  inclu^ 
facilities:  the  CeLr  for  Research  Support  (CERES),  Kinetic  Ener^  Wetq)^ 

Center  (KDEC),  Aero-Optical  Evaluation  Center  (AOEC),  National  Hover  Test  Fwility  C^HTF), 
md  Kinetic  Kill  Vchicl^dwarc-in-the-Loop  (KHILS).  and  the  NSWC  Hypervelocity  Thnncl  9 

Facility. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


33U 

Mobile  Test  Assets 

0603215C  Limited  Defense  Systems 

0603217C  Other  Follow-On  Systems 


PROJECT  DESCRIPTION:  .1 

This  task  provides  for  overall  coordination  of  test  mobile  assets  throughout  the  SDI  Program  and, 
as  such,  is  funded  across  several  Program  Elements. 


This  project  allocates  resources  to  develop,  operate,  maintam,  and  upgrade  SDIO  mobile  test 
assets  SDIO  test  and  technology  experiment  programs  require  ad^^te  te«  purees, 
monitoring  and  data  collection  to  accomplish  their  test  objectives.  When  existing  rmges/I^ch 
locations  and  fixed  facilities  do  not  have  sufficient  capability  to  support  SDIO  test  wd  expen^nt 
requirements,  mobile  assets  will  be  programmed  consistent  with 

project  currently  supports  the  range  support  ship,  USNS  Redstone  and  High  Altitude  Observatory 
(HALO)  aircraft.  In  subsequent  years  tiie  plan  is  to  consolidate  other  common  urer  ^bde  test 
assets  under  this  project.  The  USNS  Redstone  and  her  electronic  ^stem  the  mAl  I^ght  Test 
Support  System,  were  specifically  designed  and  developed  by  the  Navy  Strategic  Systems  Por- 
gram  for  supporting  TRIDENT  flight  lest  activity.  It  will  be  used  to  P^oim  the  range  wp>on 
nfission  for  SDIO  experiments  for  the  Brilliant  Pebbles  (BP)  tests,  and  Theater  Missile  Defense 
(TMD)  tests  where  Wake  Island  serves  as  the  target  launch  location.  Wake  Island  h^  not  tradi¬ 
tionally  been  used  as  a  range  asset  and  is  not  equipped  for  this  mission.  Relocating  the  Redstone 
to  the  Western  Pacific  will  satisfy  this  requirement  in  a  cost  effective  manner. 


PROJECT  NUMBER:  3312 

PROJECT  TITLE:  The  System  Test  Environment  Support  Project 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  System  Test  Environment  Support  project  provides  a  critically  needed  capability  to  the  SDI 
community  in  special  studies  and  analyses,  dealing  with  SDS,  GPALS,  and  other  alternative 
architectures,  elements,  technologies,  interfaces,  strategies,  testing,  and  simulatio^modelling.  It 
continually  performs  time  sensitive  studies  and  analyses  on  SDI  pro^ams.  Particular  pro^ams 
supported  include:  SDS  Architecture  Analysis;  Hement  support-Brilliant  Eye  and  Brilliant  Peb¬ 
bles-  Technology  Insertion-Multi-Level  Security  c^abilities;  Advanced  Software  and  Hardware 
Initiatives  Quick  Reaction  Studies;  and  the  Analytical  Tool  Box.  The  Analytical  Tool  Box  pro¬ 
vides  the  SDI  community  with  a  set  of  models,  that  the  NTF  has  performed  confidence  assess¬ 
ment  on,  used  to  support  decision  making  processes.  The  advanced  hardware  and  software 
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environment  initiatives  meet  near  term  requirements  in  Software  Enviiunnaent,  Ibchnology  Inser¬ 
tion,  Networking,  Communication  Center  Upgrades  and  Security. 


PROJECT  NUMBER;  3313 

PROJECT  TITLE:  Test  Ranges 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  Systems 

0603216C  Hieater  Missile  Defeitse 

PROJECT  DESCRIPTION; 

The  objective  of  this  project  is  to  provide  adequate,  common-user  test  and  evaluation  (T&E) 
ranges  to  enable  SDIO  test  and  experiment  programs  to  meet  their  objectives.  This  is  the  first 
year  these  projects  are  consolidated  for  management  purposes;  die  plan  is  to  further  consolidate 
management  for  other  multi-user  ranges  in  future  years.  Pradent  consolidation  can  enhance  effi¬ 
ciency  and  economy  while  satisfying  user  requirements.  Range  requirements  will  be  satisfied 
using  existing  resources  whenever  possible.  New  and  upgraded  ranges  will  only  be  pureued  when 
no  existing  ctqsability  will  meet  basic  requirements.  This  project  includes  the  following  ranges: 
WSMR,  US  AD  A,  Wake  Island,  ESMC  LC-20,  Rapid  Optical ‘Beam  Steering  (ROBS)  support. 
Millstone  HiU,  Wake  Instrumentation  and  KMR  Instrumentation. 


PROJECT  NUMBER:  3314 

PROJECT  TITLE:  Operational  Test  Support 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

PROJECT  DESCRIPTION: 

The  objective  of  this  project  is  to  cover  die  activities  to  be  performed  each  of  die  services’ 
Operational  Test  Agencies  (OTA)  that  support  operational  test  planning  and  execution  for  the 
GPALS  system  and  its  system-level  segments.  This  project  includes  those  activities  to  plan  for 
and  test  associated  software  and  actual  element  data  processing  hardware.  This  project  also 
includes  those  activities  necessary  to  assist  other  OTAs  in  the  integration  testing  of  system-level 
configurations. 


Operational  testing  will  consist  of  several  related  efforts:  1)  Extraction  of  system  OT  data  from 
element  DT  contractor  and  government  tests  to  meet  test  objectives;  2)  Extraction  of  inter-ele¬ 
ment  integration  test  data  from  a  series  of  Live  Flight  Integration  Exercises  (LFIE)  and  System 
Integration  Tests  (SITs);  and  3)  use  of  system-wide  GPALS  simulations  in  a  real-time  Integrated 
System  Test  Ctqiability  (ISTC).  Operational  test  planning  also  includes  planning  for  OT&E 
events  in  the  GPALS  Engineering  and  Manufacturing  Development  (EMD)  phase  in  sufficient 
detail  to  define  the  resources  and  provide  diose  top-level  test  plans  to  support  Milestone  reviews 
and  to  scope  EMD  Statements  of  Work. 


Near  term  NMD  OT&E  objectives  include  the  conduct  of  planning,  the  identification  of  OT&E 
resources  requirements,  and  the  identification  of  ISTC  and  SIT  objectives  for  OT&E.  For  Fy93, 
OT&E  planning,  resource  and  objectives  identification  for  UTTMDS,  PAC  III  and  Corps  SAM  is 
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addressed  in  Theater  Missile  Defense  jrojects.  Subsequent  OT&E  for  UTIMDS,  PAC  HI,  and 
Corps  SAM  will  be  addressed  in  this  project. 


PROJECT  NUMBER:  4000 

PROJECT  TITLE:  Operational  Support  Costs 

PROGRAM  ELEMENT:  0603215C  Limited  Defense  System 

0603214C  Spaced-based  Interceptors 
0603217C  Other  Follow-On  Systems 
060321 8C  Research  And  Support  Activities 
0603216C  Theater  Missile  Defense 


PROJECT  DESCRIPTION: 

for  travel  (TDY),  training,  rents,  communications,  information  management,  utib  ,  p  g> 
reproduction,  supplies,  and  equipment. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


4302 

Technology  TYansfer 

0603218C  Research  And  Support  Activities 


Piogr™  was  estabUshed  to  1986  to  make  SDI  technolow  avail^e 
^^ntr^acencier  State  and  local  governments,  and  U.S.  business  and  research  mteresrts.  The 
objective  of  this  program  is  to  develop  and  support  the  trarisfer  of  SDI-derived  technolo^  to 
Dep^nt  of  Defe  Je  applications  as  weU  as  to  other  federal,  state,  and  local  government  agen¬ 
cies,  federal  laboratories,  universities,  and  the  domestic  pnvate  sector. 


PROJECT  NUMBER: 
PROJECT  TITLE: 
PROGRAM  ELEMENT: 


4305 

Miniaturized  Accelerators  For  PET 
0603217C  Other  Follow-On  Systems 


PROJECT  DESCRIPTION: 

The  Positron  Emission  Tomography  (PET)  accelerator  program. 


initiated  in  FY88  by  Ouigres- 
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sional  direction,  is  a  rescardi  project  diat  will  reduce  die  size,  weight,  and  of  cuirent  paitide 

accelerators  used  to  develop  radiojJiannaceuticals  for  Positron  Emission  Tomogr^hy  medical 
diagnoses. 


A 


A-43 


